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September  14—18 — Cardiology  Board  Review.  UCSF  at  Cathedral  Hill  Ho- 
tel, San  Francisco.  $725.  Contact:  Postgraduate  Programs,  Box  0656, 
UCSF,  San  Francisco,  CA  94143-0656. 

October  8-10 — Cardiology  Update  1998.  UCSF  at  Carmel  Valley  Ranch  Resort, 
Carmel.  Thurs.-Sat.  12  hrs.  $485-$560.  Contact:  UCSF  (415)  476-5208. 

October  31 — Update  in  Electrocardiography  and  Arrythmias.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Sat.  7.5  hrs.  $195.  Contact:  UCSF 
(415)476-5208. 


January  7-10,  1999 — NewEra  Cardiac  Care:Innovation  and  Technology. 
Marriott’s  Mountain  Shadows  Resort,  Scottsdale  Arizona.  Sponsored  by  the 
Cardiothoracic  Research  &Education  Forum.  Contact.Aligned  Manage- 
ment Associates,  Inc.  P.O.  Box  23220,  San  Diego  CA  92193  (760)  75 1 - 
8841.  Fax  (760)  751-8842.  www.amainc.com 

February  18-20,  1999 — 19th  Annual  Pathophysiology  & Techniques  of 
Cardiopulmonary  Bypass.  San  Diego  Marriott  Hotel  & Marina.  Spon- 
sored by  the  Cardiothoracic  Research  &Education  Forum.  Contact:Aligned 
Management  Associates,  Inc.  P.O.  Box  23220,  San  Diego  CA  92193  (619) 
541-1444  or  fax  (619-541-1447  www.amainc.com 


EMERGENCY  MEDICINE 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Con- 
tinuing Medical  Education  Associates  at  Hotel  del  Coronado,  San  Diego. 
Sun.-Wed.  Contact:  CMEA  P.O.  Box  270469,  San  Diego,  CA  92198-2469 
or  web:  http://www.cmea.com. 

August  17-18 — High  Risk  Emergency  Medicine.  American  College  of 
Emergency  Physicians  at  Marina  Beach  Marriott,  Marina  del  Rey. 
Mon.-Tues.  15  hrs.  $549.  Contact:  Center  for  Emergency  Education,  5330 
Primrose  Dr.,  Ste.  250,  Fair  Oaks,  CA  95628  (800)  651-CEME. 

October  3-7 — National  Conference  on  Wilderness  and  Travel  Medicine. 

AmericanCollege  of  Emergency  Physicians  at  Pare  Fifty  Five  Hotel,  San 
Francisco,  CA.  25  hrs.  Credit.  Contact:  (888)  263-6338. 

October  8-10 — 17th  Annual  Advances  in  Pulmonary  and  Critical  Care. 

UCSF  at  Palace  Hotel,  San  Francisco.  Thurs.-Sat.  17  hrs.  $495.  Contact: 
UCSF  (415)476-5208. 

October  19-20 — Trauma  Uncensored:  1998.  UC  Davis  at  Hyatt  Regency, 
Sacramento.  Mon.-Tue.  Contact:  (916)  734-5390. 

October  19-23 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

October  26-30 — 27th  Annual  Topics  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  32  hrs.  $675.  Contact: 
UCSF  (415)476-5208. 

November  9-13 — Emergency  Symposium  III.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

December  14-18 — Emergency  Symposium  II.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 


FAMILY  PRACTICE/PRIMARY  CARE 

June  14-19 — 21st  Annual  Fingers  to  the  Toes  Primary  Care  Orthopedics. 

UC  Davis  at  Stanford  Sierra  Camp,  Fallen  Leaf  Lake.  Sun.-Fri.  26  hrs. 
$495.  Contact:  UCD  (916)  734-5490. 

June  18-19 — Controversies  in  Women’s  Health.  Topics  in  Primary  Care. 

UCLA  at  Sheraton  Universal  Hotel,  Universal  City.  Thurs.-Fri.  11.5  hrs. 
$300.  Contact:  UCLA  (310)  794-2620. 

July  1-5 — The  Orlando  Primary  Care  Review  Course.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Buena  Vista  Palace,  Orlando,  FL. 
Wed.-Sun.  30  hrs.  Credit:  AMA,  AOA,  AAFP.  $750.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

July  6-9 — Family  Practice  Board  Review  Course.  Fairmont  Hotel,  San 
Francisco.  25  hrs.  $475  ($525  if  postmarked  after  May  25).  Contact:  Pro- 
gram Coordinator,  Dept,  of  Family  and  Community  Medicine,  UCSF 
School  of  Medicine,  500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143- 
0900.  (415)476-5250. 

July  15-17 — 17th  Annual  Conference  on  Child  Abuse  and  Neglect.  UC 

Davis  at  Radisson  Hotel,  Sacramento.  Wed.-Fri.  $175.  Contact:  Office  of 
CME  UCD  (916)  734-5390. 

July  23-27 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Educa- 
tion Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  6-9 — Cardiology  in  Primary  Care.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  Hotel  del  Coronado,  San  Diego,  CA. 
Mon.-Thurs.  20  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $575.  Contact:  Vic- 
toria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
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Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

September  13-15 — Health  Care  Leadership  Institiute  Physicans  Leadership 
Program.  Huntington  Hotel,  San  Francisco,  CA.  Contact  Laura  Johnson- 
Morasch  California  Academy  of  Family  Physicans  (CAFP),  1 14  Sansome 
Street,  Suite  1305,  San  Francisco,  CA  94104-3824.  (415)  394-9121  or  fax 
(415  394-9119.  email:  HCLI@FamilyDocs.org 

October  14-16 — 13th  Annual  Primary  Care  Medicine:  Principles  and 

Practice.  UCSF  at  Cathedral  Hill  Hotel,  San  Francisco.  Wed.-Fri.  20  hrs. 
$550.  Contact:  Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco, 
CA  94143-0656.  (415)  476-5208. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

December  3-4 — Controversies  in  Women’s  Health.  UCSF  at  Cathedral  Hill 
Hotel,  San  Francisco.  Thurs.-Fri.  13  hrs.  Credit.  $370.  Contact:  UCSF 
(415)476-5208. 


GERIATRICS 

November  8-11 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


IMMUNIZATION 


INFECTIOUS  DISEASE 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200;  http://www.cmea.com 

December  2-6 — Internal  Medicine-  1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)674-5200. 

December  9 — AIDS-Associated  Malignancies:  Biology  and  Clinical  Manage- 
ment UCSF  at  Palace  Hotel,  San  Francisco.  Wed.  Credit  4.5  hours.  $135.  Con- 
tact: UCSF  (415)  476-5208. 

December  10-12 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace  Hotel, 
San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact:  UCSF  (415)  476- 
5208. 


INTERNAL  MEDICINE 

October  9-13 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego,  CA.  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198-2469. 
(800)  993-2632  or  (619)  674-5200.  http//www.cmea.com. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California.  San  Diego.  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education.  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


MANAGED  CARE 

September  10-12 — Management  of  the  Hospitalized  Patient  in  the  Man- 
aged Care  Era.  UCSF  at  Palace  Hotel,  San  Francisco.  20  hrs.  $475.  Con- 
tact: UCSF  (415)476-5208. 


NEPHROLOGY 

October  2-8 — 13th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Beverly  Hilton  Hotel,  Beverly  Hills.  Fri-Thurs.  44.5  hrs.  $800.  Contact: 
UCLA  (310)  794-2620. 


NEUROLOGY 

October  10 — Brain  Attack’98  UCLA  at  Beverly  Hilton  Hotel,  Beverly 
Hills.CA.  Fee  $85.  Contact  Sheryl  Crowley,  Office  of  Continuing  Medical 
Education,  UCLA  School  of  Medicine.  (310)  794-3324. 


OB/GYN 

October  23-27 — OB/GYN  Review.  Red  Lion  Hotel,  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles,  CA  90033-1039;  Phone 
(213)  342-2555  or  (800)  USC-1 1 19;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme@hsc.usc.edu. 


OCCUPATIONAL  & ENVIRONMENTAL 

August  6-7 — Occupational  and  Environmental  Toxicology  for  the  Health 
& Safety  Professional.  University  Health  Services  at  Claremont  Resort  & 
Spa,  Oakland.  Thurs.-Fri.  12.5  hrs.  $742-$950.  Contact:  Center  for  Occu- 
pational&  Environmental  Health,  University  of  California,  Berkeley,  Rich- 
mond Field  Station,  1301  S 46th  St,  Bldg  102,  Richmond,  CA  94804  (510) 
231-5645. 

August  6-7 — Synthesizing  Office  Workstation  Ergonomics:  Putting  it  all 
Together.  University  Health  Services  at  Claremont  Resort  & Spa,  Oak- 
land. Thurs.-Fri.  14  hrs.  $742-$950.  Contact:  Center  for  Occupational& 
Environmental  Health,  University  of  California,  Berkeley,  Richmond  Field 
Station,  1301  S 46th  St,  Bldg  102,  Richmond,  CA  94804  (510)  231-5645. 

October  5-9 — Occupational  and  Environmental  Medicine  I.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  40  hrs.  $725.  Contact: 
Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco,  CA  94143-0656. 
(415)476-5208. 


ONCOLOGY 

September  1 1-12 — 4th  Annual  Cancer  Research  Program.  UC  Davis  at  Can- 
cer Center  Auditorium,  Sacramento.  Fri.-Sat.  Contact:  UCD  (916)  734- 
5390. 

September  24—26 — 22nd  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  San  Diego  Hotel  & Marina.  Thurs.-Sat.  16.5  hrs. 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 
9888  Genesee  Ave.,  La  Jolla,  CA  92037.  Tuthanne  Crawford  (619)  626- 
6794. 

PEDIATRICS 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort,  Aptos.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 

January 29-3 1,1 999 — 37TH  Clinical  Conference  Pediatric  Anesthesiology. 
Disneyland  Hotel,  1 150  W.  Cerritos  Avenue,  Anaheim,  CA  92802.  Sponsored 
by  The  Pediatric  Anesthesiology  Foudation.  $250-$295.  Contact  David  J 
Steward,  M.B.,  Program  Director,  Pediatric  Anesthesiology  Conference  Box 
#3,  Childrens  Hospital  Los  Angeles,  P.O.  Box  54700,  Los  Angeles,  CA 
90054.  (213)  669-2262  or  fax  (213)  660-8983. 

RADIOLOGY 

October  3-4 — Ultrasound  Update:  1998.  UC  Davis  at  Doubletree  Hotel, 
Sacramento.  Sat.-Sun.  Contact:  (916)  734-5390. 


6 


WJM,  July  1998— Vol  169,  No.  1 


CONTINUING  MEDICAL  EDUCATION 


RHEUMATOLOGY 

September  10-12 — Rheumatology  Board  Review.  UCSF  at  Radisson  Miyako 
Hotel,  San  Francisco.  Thurs.-Sat.  20  hrs.  $225.  Contact:  UCSF  (415)  476- 
5208. 

SURGERY 

September  1 1-12 — 4th  Annual  Surgical  Review  Course.  UC  Davis  at  Fair- 
field.  Fri.-Sat.  Contact:  (916)  734-5390. 

September  18 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT,  Fairfield. 
Fri.  Contact:  (916)  734-7203. 


GENERAL/MULTIDISCIPLINARY 

September  3-6 — Growth  Hormone  Research  Society.  UCSF  at  Marriott  Ho- 
tel, San  Francisco.  Thurs.-Sun.  Contact:  (415)  476-5808. 

October  26-28 — Telemedicine  IV.  UC  Davis  at  Hilton  Hotel.  Anaheim. 
Mon.-Wed.  Contact:  (916)  734-5390. 


LOSS  PREVENTION 

July  22 — Preventing  Medication-Related  Malpractice  Claims.  Medical  In- 
surance Exchange  of  California.  San  Francisco  Medical  Society.  2 hrs.  Free 
or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

August  4 — A Quality  Improvement  Program  to  Protect  Your  Medical  Practice. 

Medical  Insurance  Exchange  of  California,  at  Newark-Fremont  Hilton  Hotel. 
Tues.  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

August  18 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Embassy  Suites  Ho- 
tel Walnut  Creek.  Tues.  2 hrs.  Free  or  $40  to  non  members.  Contact:  David 
Carp  (800)  227-4527. 

September  9 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Corte  Madera  Best 
Western  Hotel,  Corte  Madera.  Wed.  2 hrs.  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

October  13 — Preventing  “Failure  to  Diagnose”  Malpractice  Claims.  Med- 
ical Insurance  Exchange  of  California,  at  Doubletree  Hotel,  Redding.  Tues. 
Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

October  20 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Holiday  Inn  Select, 
Fairfield.  Tues  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp 
(800)  227-4527. 

November  3 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at 
Santa  Fe  Bar  and  Grill,  Berkeley.  Tues.  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

November  10 — Preventing  “Failure  to  Diagnose”  Malpractice  Claims. 

Medical  Insurance  Exchange  of  California,  at  San  Francisco  Medical  Soci- 
ety. Wed.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

November  1 1 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at  Em- 
bassy Suites  Hotel,  Walnut  Creek.  Wed.  Free  or  $40  for  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

LEARNING  SPANISH 

July  31 -August  3(Los  Angeles);  August  28-31  (San  Diego);  September  18-21 
(Los  Angeles);  October  2-5(San  Diego);  October  23-26(Los  Angeles) — 
Conversation  in  Spanish.  Maricopa  Health  System.  36  hrs.  $695.  Contact: 
Rios  Associates  (520)  881-3295;  (619)  218-4875;  Fax  (520)  325-4258. 


HOME  STUDY/SELF  ASSESSMENT 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 

Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 
Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association,  (800)  880-1300; 

http://www.texmed.org/heal  th_scienceAis_poep.html 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-295 1 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell, 
(303)  629-3678. 

February  4-6,  1999 — Neurology  For  The  Non-Neurologist.  Hyatt  Regency, 
Cancun  Mexico.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  5-7,  1999 — Arrhythmias:  Interptretation,  Diagnosis  & Manage- 
ment MGM  Grand,  Las  Vegas,  NV  Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

February  12-14,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Beaver  Run  Resort,  Breckenridge,  CO.Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500,  Litdeton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)  798-5731. 

February  19-21,  1999 — Managing  Respiratory  Diseases.  Marriot’s  Casa  Ma- 
rina,Key  West.FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  25-27.  1999 — Dermatology  For  The  Non-Dermatologist.  Atlantis  Par- 
adise Resort,  Bahamas.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources.  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  26-28,  1999 — Coronary  Heart  Disease  Update.  Hilton  Tapatio  Cliffs, 
Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  12-14,  1999 — Dermatology  For  The  Non-Dermatologist.Riviera  Ho- 
tel & Casino,  Las  Vegas,  NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Lit- 
tleton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

March  25-27,  1999 — Neurology  For  The  Non-Neurologist.  Grand  Beach  Re- 
sort, St.  Thomas,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordina- 
tor, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731 . 

March  25-27,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 

Marriott’s  Beach  Resort,  St.  Grand  Cayman.  Fee  $375.  Contact  Linda  Main, 
Meetings  Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 

March  26-28,  1999 — Managing  Respiratory  Diseases.  Buena  Vista  Palace, Or- 
lando.FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Ed- 
ucation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Coronary  Heart  Disease  Update.  Hyatt  Regency,  Aruba 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-573 1 . 

April  8-10,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
The  Westin  Resort,  St  John,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings 
Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500.  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
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798-5731. 

April  9-11,  1999 — Arrhythmias:  Interpretation,  Diagnosis  &Management 
Hilton  Tapatio  Cliffs,  Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings 
Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500, 
Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798- 
5731. 

j April9-ll,  1999 — Neurology  For  The  Non-Neurologist.  Marriott’s  Casa  Marina, 
Key  West,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Managing  Respiratory  Diseases.  Bally’s,  Las  Vegas,  NV.  Fee 
$375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Dermatology  For  The  Non-Dermatologist.  Parc  Fifty-five, 
San  Francisco,  CA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120^1569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  1999 — Dermatology  For  The  Non-Dermatologist.  South  Sea 
Plantation,  Captiva  Island,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Lit- 
tleton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798- 
5731. 

April  30-May  2,  Clinical  Endocrinology  For  Primary  Care  Physicans.  Hyatt 
Regency,  New  Orleans,  LA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798- 
5731. 

May  14-16,  1999 — Managing  Respiratory  Diseases.  Hilton  Resort,  Hilton 
Head,  SC.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14-16,  1999 — Neurology  For  The  Non-Neurologist.  Bally’s,  Las  Vegas, 
NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education 
Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050  or 
(800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Ada  County  Medical  Society,  Inc.  305 
W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701 . (208)  336- 
2930. 


Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  871 09,  at  least  two  months  in  advance.  For  information  on 
CME  accreditation  or  on  the  CME  requirements  of  the  New 
Mexico  Board  of  Medical  Examiners,  please  write  to  the  above 
address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 


- 


institution  for  current  details. 


July  30-August  2 — Imaging  in  Santa  Fe.  La  Fonda  Hotel,  Santa  Fe,  New  Mex- 
ico. Credit  20  hrs.  AMA.  $695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box 
1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com. 

August  3-6 — Point-Counterpoint:  Breast  Imaging  in  Transition.  Eldorado 
Hotel,  Santa  Fe,  New  Mexico.  Credit  Approx.  26  hrs. AMA.  $650.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email;  webmaster@ryalsmeet.com. 

October  12-15 — Neuroradiology  for  the  Practicing  Radiologists-The  Robert 
Jahnke  Memorial  Course.  Hotel  Loretto,  Santa  Fe,  New  Mexico.  Approx. 
20  hrs. AMA.  $695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email:  web- 
masted®  ryalsmeet.com. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Practice 
Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO,  (505)  275- 
7267. 


Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box  713, 
Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by  CME 
accredited  institutions  as  meeting  the  criteria  for  Category  1 
of  the  Physician's  Recognition  Award  of  the  American  Med- 
ical Association.  Accredited  institutions  wishing  to  list  AMA 
Category  1 CME  courses  here  should  send  information  at 
least  two  months  in  advance  to  the  Office  of  Continuing 
Medical  Education,  540  East  Fifth  South,  Salt  Lake  City,  UT 
84102;  or  phone  (801)  355-7477.  For  information  on  CME 
accreditation,  please  write  the  CME  office  at  the  above  ad- 
dress. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


July  11-18 — Update  in  Clinical  Immunology,  Microbiology,  and  Infectious 
Diseases.  Snow  King  Resort  at  Jackson  Hole,  Wyoming.  25  hrs  Credit  AMA. 
Contact:  (801)  581-8664;  fax  (801)  581-3647;  email 

Rosalie.Lammle@hsc.utah.edu. 

July  12-18 — Summer  Meeting  on  Neuroradiology  and  Musculoskeletal 
Imaging.  Bishops  Lodge,  Santa  Fe,  New  Mexico.  Credit  30  hours  AMA. 

Contact:  (801)  581-8664;  fax  (801)  581-3647;  email: 

Rosalie.Lammle@hsc.edu. 

August  19-21 — Clinical  Computing  for  Integrated  Health  Care  Networks. 

Yarrow  Hotel  and  Conference  Center,  Park  City.  Credit  21  hours  AMA.  Con- 
tact: (801)  581-8664;  fax  (801)  581-3647;  email:  Rosalie.  Lammle@hsc.edu. 
August  19-22 — Seminars  in  Clinical  Computing:  Update  1998.  Park  City.  19 
hrs.  Credit:  AMA,  AAFP,  nursing  CEU.  Contact:  University  of  Utah  Office 
of  CME,  50  N.  Medical  Dr.,  Salt  Lake  City,  UT  84132.  (801)  581-8664;  fax 
(801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  11 — Ophthalmology-Clinical  Faculty  Day.  John  Moran  Eye  Cen- 
ter, Salt  Lake  City.  7 hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  17-20 — Innovative  Techniques  in  Plastic  Surgery.  Wort  Hotel, 
Jackson,  Wyoming.  16  hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  29-October  3 — International  Workshop  on  Magnetic  Resonance 
Angiography.  Prospector  Square  Hotel  and  Conference  Center,  Park  City. 
Not  designated  Category  1.  Contact:  (801)  581-8664;  fax  (801)  581-3647; 
email:  Rosalie.Lammle@hsc.utah.edu. 
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October  2-3 — Western  Intermountain  Neurological  Organization.  University 
Park  Hotel,  Salt  Lake  City.  12  hrs.  Credit  AMA.  Contact:  (801)  581-8664; 
fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

October  9-11 — Intensive  Interactive  Head  and  Neck  Imaging  Course.  Uni- 
versity Park  Hotel,  Salt  Lake  City.  23  hrs.  Credit  AMA  PRA. October  6-8, 
Preconference  mini-fellowship  (limited  to  course  attendees).  University  of 
Utah  School  of  Medicine,  Department  of  Radiology.  Contact;  (801)  581- 
8664;  fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1 100,  Seattle,  WA  98121;  or 
phone  (206)  441-9762  or  (800)  552-0612. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


July  10-12 — 3rd  Annual  Laser  and  Facial  Plastic  Surgery  Symposium  With 
Live  Surgery  Observation.  Presented  by  Wayne  F.  Larrabee,  Jr,  MD. 
Swedish  Medical  Center,  Glaser  Auditorium,  Seattle.  17  hrs.  Contact:  (206) 
386-2755. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705  S Ninth.  No. 
203.  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME.  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle,  WA 
98111.(206)  340-2058. 

WSMA — Washington  State  Medical  Association,  ConUnuing  Medical  Education,  2033  Sixth 
Ave,  Ste  1 100.  Seattle,  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720. 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  November 
6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Marriott’s 
Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3,  1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at  the 
Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration  with 
the  European  Academy  of  Allergology  and  Clinical  Immunology.  Contact: 
Prof.  Dr.  B.  Wuthrich,  Zurich,  41-1-255-3079,  fax  41-1-255-4431. 

Breast  Imaging  Today  and  Tomorrow.  November  2-5,  1998.  The  Ritz-Carlton 
Resort  Hotel,  Naples  Florida.  Credit  26  hrs.  AMA.  $650.  Contact:  Ryals  & 
Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773; 
fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Internal  Derangements  of  Joints  October  9-11,  1998.  The  Westin  River  North, 
Chicago,  Illinois.  Credit  19  hrs.  AMA.  $695.  Contact:  Ryals  & Associates, 
Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

THE  INTERNATIONAL  SKELETAL  SOCIETY.-  September  9-12,  1998— 
25th  Annual  Refresher  Course:  Diagnosis  & Management  of  Muscu- 
loskeletal Disorders.  Jury’s  Hotel,  Dublin,  Ireland.  Credit  25  hrs.  AMA. 
Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Mt.  Sanai  1998  Body  Imaging  Update.  October  10-13,  1998.  The  Plaza  Hotel. 
New  York,  NY.  Credit  22.5  hrs.  AMA.  $695.  Contact:  Ryals  & Associates, 
Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

Musculoskeletal  MR.  October  22-25,  1998.  The  Westin  Resort  Hotel,  Hilton 
Head,  South  Carolina.  Credit  18  hrs.  AMA.  $650.  Contact:  Ryals  & Associ- 
ates, Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm@cjp.com 
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Prospective  Evaluation  of  Risk  Factors  for 
Exercise-Induced  Hypogonadism  in  Male  Runners 

SHAYNE  T.  SKARDA,  MD  and  MARK  R.  BURGE,  MD,  Albuquerque,  New  Mexico 

Exercise-induced  hypogonadotropic  hypogonadism  is  well  recognized  among  female  endurance  ath- 
letes but  is  less  commonly  observed  in  male  endurance  athletes.  We  have  reported  a well-characterized 
case  of  severe  acquired  hypogonadotropic  hypogonadism  in  a male  distance  runner  with  osteopenia, 
stress  fracture,  and  sexual  dysfunction.  Using  this  case  as  an  index,  we  hypothesized  that  the  presence 
of  1 or  more  specific  risk  factors  would  prospectively  identify  male  endurance  athletes  with  exercise-in- 
duced hypogonadotropic  hypogonadism.  These  include  a history  of  stress  fracture,  sexual  dysfunction, 
or  the  initiation  of  endurance  exercise  before  age  18  years.  We  studied  28  male  endurance  runners 
younger  than  50  years  who  ran  more  than  40  miles  per  week.  Of  these  runners,  15  had  1 or  more  of 
the  above  risk  factors  (group  1),  and  the  remaining  13  had  none  of  the  putative  risk  factors  (group  2). 
A group  of  10  sedentary  control  subjects  was  also  studied  (group  3).  There  was  no  difference  between 
groups  1 and  2 in  weekly  training  mileage.  Group  1 was  younger  than  group  2 (32±10  years  versus 
39±6  years,  P<. 05)  and  had  a lower  body  mass  index  (22.4±1.9  kg  per  m2  versus  23.9±2.2  kg  per  m2, 
P<. 05).  By  bioelectric  impedance,  preliminary  data  showed  that  group  1 had  a reduced  body  fat  con- 
tent (group  1,  14.5%±2.8%;  group  2,  16.9%±2.0%;  and  group  3,  17.5%±4.1%;  P<. 05).  Fasting  morn- 
ing concentrations  of  free  testosterone  (group  1,  45.3  ± 26.4  pmol/l;  group  2,  88.8  ± 24.3  pmol/l;  and 
group  3,  69.1  ±21.5  pmol/l)  and  luteinizing  hormone  (group  1,  1.7±0.7  IU  per  liter;  group  2,  2.0±1.1  IU 
per  liter;  and  group  3,  1.9±0.6  IU  per  liter)  did  not  differ  among  the  groups  (P>. 05).  One  subject  with 
primary  hypogonadism  was  identified  in  group  1.  The  presence  of  the  aforementioned  risk  factors  does 
not  predict  the  occurrence  of  exercise-induced  hypogonadotropic  hypogonadism  among  male  en- 
durance runners  in  this  pilot  study.  A larger  sample  size  or  more  discriminating  risk  factors  (or  both) 
may  be  necessary  to  identify  this  uncommon  but  potentially  debilitating  condition. 

(Skarda  ST,  Burge  MR.  Prospective  evaluation  of  risk  factors  for  exercise-induced  hypogonadism  in  male  runners.  West ) 
Med  1998;  169:9-12) 


Exercise-induced  amenorrhea  is  a well-characterized 
clinical  disorder  among  female  athletes.1,2  This  con- 
dition is  typified  by  acquired  hypogonadotropic  hypog- 
onadism and  has  been  associated  with  osteopenia  and 
fractures.1-5  Studies  of  sex  hormone  regulation  in  male 
athletes  are  less  numerous,  although  evidence  suggests 
that  male  endurance  athletes  have  decreased  levels  of 
testosterone  compared  with  sedentary  controls.6-11 
Although  clinically  important  hypogonadism  has  been 
reported  rarely  among  male  endurance  athletes,  most 
reported  cases  show  normal  or  slightly  decreased  con- 
centrations of  serum  luteinizing  hormone  (LH)  in  con- 
junction with  low-normal  concentrations  of  testos- 
terone.6,11,12 There  have  been  few  reports  of  clinically 


important  hypogonadism  in  men  due  to  exercise.6,13-15  In 
addition,  consideration  must  be  given  to  the  possibility 
of  anabolic  steroid  abuse  in  all  male  athletes  presenting 
with  hypogonadotropic  hypogonadism.16 

Our  group  recently  published  a well-documented 
case  of  exercise-associated  hypogonadotropic  hypogo- 
nadism in  a 29-year-old  male  marathon  runner  who  pre- 
sented with  stress  fractures  of  the  hip  and  pelvis,  severe 
osteopenia,  and  hypogonadotropic  hypogonadism.13 
Treatment  with  clomiphene  citrate  returned  sex  hor- 
mone levels  to  the  normal  range,  and  the  hypogonadal 
symptoms  resolved.  Using  this  observation  as  an  index 
case  for  the  current  study,  we  hypothesized  that  exer- 
cise-induced hypogonadism  in  male  endurance  athletes 
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ABBREVIATIONS  USED  IN  TEXT 

FT  = free  testosterone 
LH  = luteinizing  hormone 


may  be  identified  by  the  presence  of  one  or  more  spe- 
cific risk  factors.  Specifically,  we  proposed  that  male 
runners  with  exercise-induced  hypogonadism  could  be 
prospectively  identified  by  the  presence  of  the  following 
characteristics  seen  in  the  index  case: 

• Intense  exercise  initiated  before  the  attainment  of 
sexual  maturity, 

• A history  of  stress  fracture,  and  either  or  both 

• Sexual  dysfunction  and 

• Decreased  libido. 

Subjects  and  Methods 

Subjects 

Healthy  male  subjects  were  recruited  by  distributing  a 
questionnaire  at  the  1995  Duke  City  Marathon,  Albu- 
querque, New  Mexico  and  to  a local  runners’  club  and 
through  advertisements  in  the  University  Daily  Lobo , 
the  University  of  New  Mexico,  Albuquerque,  campus 
newspaper.  Inclusion  criteria  for  runners  stipulated  that 
participants  run  at  least  40  miles  per  week  and  be 
younger  than  50  years.  Of  85  questionnaires  returned,  28 
runners  and  10  sedentary  men  met  inclusion  criteria  and 
agreed  to  participate  in  the  study.  The  study  was 
approved  by  the  University  of  New  Mexico  Human 
Research  Review  Committee,  and  informed  consent  was 
obtained  from  all  study  participants. 

Questionnaire 

Subjects  completed  a one-page  questionnaire  that  quan- 
titated the  form,  volume,  and  intensity  of  exercise.  The 
presence  or  absence  of  the  following  “risk  factors”  was 
also  ascertained:  the  initiation  of  endurance  exercise 
before  age  18  years  (a  surrogate  for  the  attainment  of 
sexual  maturity);  a previous  history  of  stress  fracture; 
and  difficulty  attaining  erections,  diminished  sex  drive 
since  the  initiation  of  exercise,  or  both.  Fifteen  runners 
in  the  study  reported  the  presence  of  at  least  one  of  the 
putative  risk  factors  and  were  included  in  group  1 . Thir- 
teen runners  denied  the  presence  of  risk  factors  and  were 
assigned  to  group  2.  All  study  subjects  denied  past  or 
present  anabolic  steroid  abuse. 

Ten  sedentary  control  subjects  were  also  studied. 
Sedentary  levels  of  activity  were  determined  on  the 
basis  of  self-report  using  the  Physical  Activity  Assess- 
ment Questionnaire.17  Subjects  with  activity  ratings  of  B 
or  C (encompassing  no  regular  physical  activity  or 
recreational  physical  activity  only)  were  designated  to 
be  sedentary,  and  these  subjects  made  up  group  3. 

Study  Protocol 

All  participants  reported  to  the  University  of  New  Mexi- 
co General  Clinical  Research  Center  in  the  morning  fol- 


lowing an  overnight  fast  and  abstinence  from  exercise  for 
at  least  24  hours  for  the  determination  of  serum  levels  of 
LH.  free  testosterone  (FT),  and  body  composition. 

Hormone  Analysis 

Luteinizing  hormone  levels  were  determined  using  the 
Coat-A-Count  immunoradiometric  assay  kit  (Diagnostic 
Products  Corp,  Los  Angeles,  California),  which  has  a 
reference  range  of  1.4  to  11.1  IU  per  liter,  an  intra-assay 
coefficient  of  variation  of  1.6%,  and  an  interassay  coef- 
ficient of  variation  of  7.1%.  The  sensitivity  of  the  LH 
assay  was  approximately  0.15  IU  per  liter.  Free  testos- 
terone levels  were  measured  using  the  Coat-A-Count 
radioimmunoassay  kit  (Diagnostic  Products  Corp), 
which  has  a reference  range  of  62.5  pmol/1  to 
142.3pmol/l,  an  intra-assay  coefficient  of  variation  of 
4.3%,  an  interassay  coefficient  of  variation  of  5.5%,  and 
a sensitivity  of  0.45  pmol/1. 

Body  Composition  Analysis 

Height  and  weight  of  subjects  were  obtained  on  the  day 
a blood  specimen  was  drawn.  Body  composition  was 
determined  with  bioelectric  impedance  analysis  (RJL 
Systems,  Clinton  Township,  Michigan).18 

Sample  Size 

An  estimate  of  the  power  necessary  to  demonstrate  a dif- 
ference between  groups  1 and  2 in  the  prevalence  of 
exercise-induced  hypogonadism  was  obtained  using  the 
equation  for  computing  sample  sizes  for  comparing  two 
proportions.19  Assuming  a prevalence  of  exercise- 
induced  hypogonadism  of  30%  in  group  1 and  2%  in 
group  2,  13  subjects  were  required  in  each  group  to 
demonstrate  a significant  difference  between  the  groups 
with  a 90%  power  and  an  a of  .05. 

Statistical  Analysis 

The  two-tailed  unpaired  Student’s  t test  was  used  to 
compare  continuous  variables,  such  as  hormone  concen- 
trations. Proportional  data,  such  as  the  presence  or 
absence  of  hypogonadotropic  hypogonadism,  were  com- 
pared using  Fisher’s  exact  test.  Data  are  reported  as  the 
mean  ± standard  deviation,  and  figures  depict  the  mean 
± standard  error. 

Results 

Subject  Characteristics 

Demographic  and  physical  characteristics  of  the  study 
subjects  are  summarized  in  Table  1.  The  subjects  in 
group  1 were  younger  than  those  in  group  2 and  had  a 
reduced  body  mass  index  compared  with  those  in  group 
2.  In  addition,  subjects  in  group  1 had  a lower  body  fat 
content  than  those  in  groups  2 and  3. 

Hormone  Concentrations 

One  subject  in  group  1 exhibited  sex  hormone  concen- 
trations consistent  with  primary  gonadal  failure  (LH, 
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TABLE  1 —Demographic  and  Baseline  Characteristics  of  Study 
Participants * 

Body  Mass 

Participants  Age,  yr  Weekly  Mileage  Index,  kg/m2  Body  Fat,  % 

Group  1 

(n=14)  . . .32  ± 10|  66.9  ±29.5  22.4i1.9t  14.4  ± 3.1ft 

Group  2 

(n=1 3)  ....39  + 6 52.7 ± 21.7  23.9 ±2.2  16.8 ±2.0 

Group  3 

(n=10) 39  ± 10  NA  23.2  ±4.8  17.5  ±4.1 

NA  = not  available 


•Data  are  reported  as  the  mean  ± standard  deviation. 
tPc.05  versus  group  2. 
tP<.05  versus  group  3. 


15.9  IU  per  liter;  and  FT,  62.1  pmol/1  [17.9  pg  per  ml]) 
and  was  excluded  from  analysis.  As  shown  in  Figure  1- 
A,  LH  values  did  not  differ  significantly  among  groups 
1,  2,  and  3.  Similarly,  there  was  no  statistically  signifi- 
cant difference  in  FT  concentrations  among  the  three 
groups  (Figure  1-B). 

To  further  assess  the  utility  of  our  selected  risk  fac- 
tors for  predicting  hypogonadotropic  hypogonadism,  we 
analyzed  sex  hormone  concentrations  of  the  affected 
runners  (group  1)  according  to  the  risk  factors  they  pos- 
sessed: sexual  dysfunction  only,  pubertal  initiation  of 
endurance  exercise  only,  or  having  more  than  one  risk 
factor.  As  shown  in  Figure  2-A  and  -B,  there  were  no 
statistically  significant  differences  in  LH  and  FT  con- 
centrations among  these  three  risk  factor  categories. 

Discussion 

It  has  been  established  that  athletic  amenorrhea  is  attrib- 
utable to  hypothalamic-pituitary  dysfunction.  1,3,4,20 
Given  the  central  cause  of  this  disorder,  it  is  rational  to 
expect  that  a similar  disorder  occurs  in  overzealous  male 
athletes.  The  clinical  manifestation  of  exercise-induced 
hypogonadism,  however,  is  more  readily  apparent  in 
women  because  of  the  intricate  hormonal  milieu  neces- 
sary for  normal  cyclic  menstruation.  Men,  on  the  other 
hand,  may  tolerate  minor  disturbances  in  sex  hormone 
regulation  without  clinically  apparent  effects.  Accord- 
ingly, numerous  studies  demonstrate  that  endurance 
exercise  causes  slight  reductions  in  testosterone  concen- 
trations in  men,  but  reports  of  clinically  important 
hypogonadism  attributable  to  exercise  are  uncom- 
mon.6-1021 Given,  however,  that  this  disorder  may  be 
associated  with  sexual  dysfunction, 14-16-21  semen  abnor- 
malities,6-814 muscle  injury,14  or  osteopenia16-22-23  (or  any 
combination  of  all  of  these),  identifying  and  preventing 
debilitating  exercise-induced  hypogonadism  is  desir- 
able. Moreover,  the  prospective  identification  of  a 
cohort  of  affected  male  athletes  would  allow  the  perfor- 
mance of  controlled  studies  to  clarify  the  natural  history 
of  the  condition  and  to  evaluate  possible  treatment 
options.  Because  exercise-induced  hypogonadotropic 
hypogonadism  appears  to  be  rare  in  men,  it  is  impracti- 
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Figure  1.— Serum  luteinizing  hormone  (LH)  (A)  and  free  testos- 
terone (FT)  (B)  concentrations  are  shown  for  male  endurance 
athletes  with  (group  1:  LH,  2.8±4.0  lU/liter,  and  FT,  26.2±7.7 
pg/ml)  and  without  (group  2:  LH,  2.0±1.1  lU/liter,  and  FT, 
25.6±7.0  pg/ml)  prospectively  identified  risk  factors  for  exercise- 
induced  hypogonadotropic  hypogonadism,  as  well  as  sedentary 
control  subjects  (group  3:  LH,  1 ,9±0.6  lU/liter,  and  FT, 
1 9.9±1 6.2  pg/ml). 

cal  to  screen  all  male  endurance  athletes  for  this  condi- 
tion. Therefore,  investigative  attempts  to  identify  sensi- 
tive indicators  of  the  disease  are  appropriate. 

Previous  studies  of  sex  hormone  regulation  in  male 
athletes  have  not  attempted  to  identify  specific  patient 
attributes  that  might  predict  the  presence  of  acquired 
hypogonadotropic  hypogonadism.  This  study  evaluated 
the  utility  of  specific,  prospectively  determined  risk  fac- 
tors in  identifying  a subset  of  male  endurance  athletes 
who  may  be  at  high  risk  for  the  development  of  exercise- 
induced  hypogonadism.  No  difference  in  sex  hormone 
concentrations  was  observed  among  runners  possessing  at 
least  one  of  the  proposed  risk  factors  and  those  who 
denied  having  them.  This  may  reflect  that  the  presence  of 
risk  factors  alone  is  insufficient  to  identify  cases  of 
hypogonadotropic  hypogonadism  or  that  our  assumptions 
of  disease  prevalence  are  incorrect,  and  a larger  study 
population  is  necessary  to  demonstrate  a difference. 

A limitation  of  this  study  is  the  single-point  measure- 
ment of  hormone  levels.  Other  studies  have  detected 
abnormal  LH  pulse  frequency  and  amplitude  in  both 
men  and  women  with  normal  mean  LH,  FT,  and  estradi- 
ol levels.20-24  In  addition,  our  exclusion  of  the  person 
with  evidence  of  primary  gonadal  failure  by  an  elevated 
LH  level  may  be  inappropriate.  Although  exercise- 
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Figure  2. — Serum  luteinizing  hormone  (LH)  (A)  and  free  testos- 
terone (FT)  (B)  concentrations  are  shown  according  to  risk  fac- 
tor among  male  endurance  athletes  having  >1  putative  risk  fac- 
tors for  exercise-induced  hypogonadotropic  hypogonadism 
(group  1).  The  shaded  bars  denote  sexual  dysfunction  (LH, 
1.9±0.7  lU/liter,  and  FT,  31.1  ±2. 6 pg/ml),  the  cross-hatched 
bars  denote  the  start  of  endurance  exercise  before  age  18  years 
(LH,  1 ,8±0.2  lU/liter,  and  FT,  25.7±9.0  pg/ml),  and  striped  bars 
denote  the  presence  of  >1  risk  factor,  as  described  in  the  text 
(LH,  1.6±0.9  lU/liter,  and  FT,  23.3+8.4  pg/ml). 

induced  hypogonadotropic  hypogonadism  appears  to  be 
a centrally  mediated  condition,  there  are  rare  reports  of 
elevated  LH  levels  associated  with  decreased  testos- 
terone levels  in  male  athletes.24-25  The  mechanism  of  this 
occurrence  remains  unclear,  however. 

The  differences  in  LH  and  FT  levels  in  the  affected 
group  of  runners  reporting  only  sexual  dysfunction  com- 
pared with  other  risk  factors  approach  statistical  signifi- 
cance (Figure  2).  This  implies  that  sexual  dysfunction 
may  be  a less  sensitive  predictor  of  low  testosterone  lev- 
els in  male  runners  than  the  other  risk  factors.  That  a true 
difference  was  not  shown  may  represent  a type  II  error 
that  could  possibly  be  remedied  with  a larger  sample  size. 

Further  study  of  the  pathogenesis  and  prevalence  of 
exercise-induced  hypogonadotropic  hypogonadism 
among  male  endurance  athletes  is  clearly  required. 
Research  designed  to  sensitively  identify  affected  ath- 
letes is  a logical  approach  that  may  eventually  advance 


our  understanding  of  the  condition.  Considerations  for 
future  study  design  include  a larger  study  population,  an 
increased  training  mileage  requirement,  and  the  possible 
exclusion  of  sexual  dysfunction  alone  as  a risk  factor. 
Finally,  the  utility  of  semen  quality  should  be  investigat- 
ed as  an  additional  factor  for  the  possible  identification 
of  men  debilitated  by  endurance  exercise. 
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Association  Between  Facial  Cutaneous 
Coccidioidomycosis  and  Meningitis 

EDWARD  L.  ARSURA,  MD,  Salem,  Virginia ; WILLIAM  B.  KILGORE;  JOHN  W.  CALDWELL,  PharmD;  JAMES  C.  FREEMAN,  MD; 
HANS  E.  EINSTEIN,  MD;  and  ROYCE  H.  JOHNSON,  MD,  Bakersfield,  California 


The  skin  is  frequently  a site  of  extrapulmonary  dissemination  in  patients  with  coccidioidomycosis.  Clin- 
ical experience  in  an  endemic  area  suggests  an  association  between  facial  cutaneous  coccidioidomy- 
cosis and  meningitis.  Awareness  of  this  association  is  important  because  coccidioidal  meningitis  is  the 
most  ominous  site  of  spread  in  coccidioidomycosis.  In  this  study,  we  assess  whether  cutaneous  dis- 
semination involving  the  face  is  associated  with  meningitis  to  a greater  degree  than  that  limited  to 
the  body.  We  retrospectively  reviewed  the  medical  records  of  201  patients  from  1987  to  1996  with  dis- 
seminated coccidioidomycosis  and  found  30  patients  with  cutaneous  involvement.  Their  mean  age 
was  29.5±11.6  years;  20  patients  were  male;  14  were  African  American,  12  were  Hispanic,  3 were 
white,  and  1 was  Asian.  Nineteen  patients  had  facial  involvement,  and  11  had  isolated  body  involve- 
ment. Meningitis  developed  in  11  patients,  10  with  facial  involvement  and  1 with  only  body  involve- 
ment. Patients  with  facial  lesions  were  more  likely  to  have  meningitis  (odds  ratio,  11.1;  95% 
confidence  interval,  1.1  to  529,  P=. 023).  The  identification  of  a subgroup  of  patients  at  significant  risk 
of  developing  meningitis  may  allow  earlier  detection  and  perhaps  improved  management  of  patients 
with  meningeal  disease. 

(Arsura  EL,  Kilgore  WB,  Caldwell  JW,  Freeman  JC,  Einstein  HE,  Johnson  RH.  Association  between  facial  cutaneous  coccid- 
ioidomycosis and  meningitis.  West  J Med  1 998;  1 69:1 3-1 6) 


Symptomatic  infection  with  the  pathogenic  fungus 
Coccidioides  immitis  may  present  with  a variety  of 
clinical  syndromes,  but  it  usually  manifests  with  self-lim- 
iting pulmonary  symptoms.1-6  Extrapulmonary  dissemi- 
nation occurs  in  about  5%  of  symptomatic  cases,7-9  lead- 
ing to  substantial  morbidity  and  mortality.1  The  skin  is  a 
frequent  site  of  extrapulmonary  spread610  and  provides 
identifiable  evidence  of  dissemination.  The  development 
of  coccidioidal  meningitis  is  an  ominous  event,11-12  being 
fatal  within  two  years  if  untreated. 3,13,14  In  the  medical  lit- 
erature, an  association  between  cutaneous  coccidioidal 
dissemination  and  coccidioidal  meningitis  has  not  been 
described.  Our  experience  with  coccidioidomycosis  in 
the  southern  San  Joaquin  Valley  of  California  has  sug- 
gested an  association  between  coccidioidal  skin  lesions, 
specifically  facial  lesions,  and  meningitis. 

Before  the  1991  to  1993  coccidioidomycosis  epi- 
demic in  the  Central  Valley  of  California,  the  few 
patients  with  skin  involvement  made  a study  of  this 
group  difficult.  During  the  epidemic,  a growing  number 
of  patients  with  skin  lesions  allowed  an  analysis  of  the 
association  between  facial  lesions  and  meningitis.  In 


this  study,  we  assess  the  frequency  of  meningitis  in 
patients  with  facial  skin  lesions  and  compare  these 
patients  to  those  with  body-only  lesions.  The  identifica- 
tion of  patients  at  a substantial  risk  of  developing 
meningitis  may  allow  early  the  detection  and  treatment 
of  meningeal  disease. 

Patients  and  Methods 

We  did  a retrospective  medical  record  review  of  all 
patients  (N  = 201)  in  whom  disseminated  coccidioidomy- 
cosis developed  from  1987  to  1996.  Patients  were 
observed  at  Kern  Medical  Center  (n=184),  Bakersfield, 
California,  a 270-bed  public  hospital  in  the  southern  San 
Joaquin  Valley,  or  in  the  practice  of  an  infectious  diseases 
specialist,  RHJ,  (n  = 17).  Of  the  30  patients  included  in 
the  study,  29  originated  from  Kem  Medical  Center.  The 
study  was  approved  by  the  Kem  Medical  Center  Institu- 
tional Review  Board. 

The  diagnosis  of  coccidioidomycosis  was  made  if 
patients  had  a compatible  symptomatic  illness  accompa- 
nied by  positive  results  on  a serologic  test.  The  serologic 
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TABLE  1 .—Demographics  and  Complement  Fixation  (CF)  Titers  of 
Patients  With  Cutaneous  Coccidioidomycosis 


Croup 

Variable 

Overall 

Facial  Involvement 

Body  Involvement 

Number  of  patients 

30 

19 

11 

Sex 

Male 

20 

13 

7 

Female  

10 

6 

4 

Mean  (+SD) 

age,  yr 

.29.5  (+11.6) 

30.4  (±12.4) 

28.0  (±10.5) 

Race 

African  American 

14 

9 

5 

Asian  American  . . 

1 

— 

1 

White 

3 

1 

2 

Hispanic  

12 

9 

3 

Modal  CF  titer* . . . 

....1:256 

1:256 

1:256 

•Titers  ranged  from  1:2  to  1:512  for  all  groups. 


test  was  performed  by  the  Kern  County  Public  Health 
Laboratory  and  was  considered  positive  by  the  presence 
of  any  immunoglobulin  M antibody,  as  detected  by 
immunodiffusion  assay  or  the  presence  of  a complement 
fixation  titer  of  1:4  or  greater.  Coccidioidal  meningitis 
was  diagnosed  by  a characteristic  clinical  course,  the 
identification  of  lymphocytic  pleocytosis,  and  a positive 
complement  fixation  titer  in  the  cerebrospinal  fluid. 

Skin  involvement  was  defined  as  cutaneous  coccid- 
ioidal infection  demonstrated  by  culture  or  the  presence  of 
endosporulating  spherules  in  pathologic  specimens.  C 
immitis  was  identified  on  specimens  stained  with 
Gomori’s  methenamine-silver  stain  of  at  least  one  lesion  in 
all  patients.  None  of  the  patients’  skin  lesions  were  solely 
immunologic  manifestations  of  coccidioidomycosis  (ery- 
thema nodosum  or  erythema  multiforme). 

Patients  were  categorized  according  to  the  location  of 
their  lesions:  One  group  had  facial  involvement  (only  or 
with  concomitant  body  involvement),  and  the  second  had 
only  body  involvement.  Facial  involvement  was  defined 
as  any  lesion  on  or  above  the  mandible  and  body  involve- 
ment as  any  lesion  below  the  mandible.  Lesions  were 
described  as  plaques,  nodules,  ulcers,  pustules,  or  verru- 
cous eruptions.  Patient  demographics  were  described. 

The  association  between  meningitis  and  the  location  of 
cutaneous  lesions  was  estimated  with  the  odds  ratio  (cal- 
culated with  the  statistical  software  program  Epi  Info,  Ver- 
sion 5 [Centers  for  Disease  Control  and  Prevention, 
Atlanta,  Georgia]),  using  the  exact  method  for  determining 
the  confidence  interval.  The  P associated  with  Fisher’s 
exact  test  is  given. 

Results 

Of  the  201  patients  with  disseminated  coccidioidomyco- 
sis who  we  observed,  30  (15%)  were  identified  with  coc- 
cidioidal skin  involvement.  Nineteen  patients  (63%)  had 


facial  involvement,  and  1 1 (37%)  had  involvement  of 
the  body  alone.  Of  the  patients  with  facial  involvement, 
5 (26%)  had  facial  involvement  in  isolation  and  14 
(74%)  had  concomitant  body  involvement.  Patient  char- 
acteristics are  given  in  Table  1. 

Meningitis  developed  in  11  (37%)  of  the  patients  with 
skin  involvement  (Table  2).  Meningitis  developed  in  10 
patients  (53%)  with  facial  involvement  and  1 patient  (9%) 
with  body  involvement  (odds  ratio,  11.1;  95%  confidence 
interval,  1.1  to  529;  P=. 023).  Of  the  patients  with  facial 
involvement  and  meningitis,  3 had  facial  involvement  only, 
and  7 had  face  and  body  involvement. 

Clinical  Features 

Seventeen  patients  presented  with  pulmonary  symptoms, 
and  skin  lesions  developed  a mean  (±standard  deviation) 
of  2.8  (±2.9)  months  later.  Eight  patients  presented  with 
concurrent  clinical  symptoms  and  skin  lesions.  Five 
patients  had  no  pulmonary  symptoms  or  had  uncertain 
histories.  Of  the  1 1 patients  in  whom  meningitis  devel- 
oped, 6 had  skin  lesions  before  having  meningitis  (5  for 
1 to  4 months,  and  1 for  2 years);  3 had  pulmonary  dis- 
ease for  two  to  five  months  before  meningitis  developed; 
1 had  pulmonary  disease  for  a month  before  skin  lesions, 
and  meningitis  developed  five  months  later;  and  in  1 
patient,  skin  lesions  developed  two  months  after  the 
patient  had  meningitis.  Five  patients  had  skin  lesions 
develop  during  their  pregnancy.  Serologic  tests  were  neg- 
ative for  the  human  immunodeficiency  virus  in  the  23 
patients  in  whom  they  were  performed. 

Chest  radiographic  findings  were  abnormal  in  23 
cases.  A diffuse  pulmonary  process  was  the  most  com- 
mon finding  (11  patients  [37%]),  followed  by  hilar 
adenopathy  (5  patients  [17%]),  lobar  infiltrate  (3 
patients  [10%]),  pleural  effusion  (3  patients),  and  cavi- 
ties (1  patient  [3%]).  Ten  patients  had  bone  involvement, 
and  seven  of  these  also  had  facial  lesions.  Two  patients 
had  evidence  of  joint  disease,  and  two  had  prominent 
lymph  node  involvement.  Four  patients  with  meningitis 
had  dissemination  to  additional  sites. 

Patients  were  observed  for  a mean  of  40.4  (±26.1) 
months.  The  first  patient  included  was  first  seen  in  1987, 
and  20  were  diagnosed  during  the  epidemic  (1991  to  1993). 
Nineteen  patients  are  still  being  observed.  Three  patients 
died;  all  had  facial  involvement,  and  two  had  meningitis. 
Four  patients  had  no  further  follow-up  after  symptoms 
resolved  after  a mean  of  25.8  (±5.9)  months.  Three  patients 
were  unavailable  for  follow-up,  and  one  was  transferred  to 
a different  physician 

Treatment 

Of  the  19  patients  without  meningitis,  12  received 
amphotericin  B with  fluconazole  maintenance  therapy. 
Four  patients  received  fluconazole  alone.  Treatment  of 
the  1 1 patients  with  meningitis  included  the  administra- 
tion of  intravenous  amphotericin  B in  10  patients  (6  also 
received  amphotericin  B intrathecally),  and  1 patient 
was  treated  with  fluconazole.  As  maintenance  therapy, 
three  patients  with  meningitis  received  amphotericin  B 
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TABLE  2.— Demographics  and  Clinical  Features  of  Patients  With  Meningitis 


Patient 

Lesion  Location * 

Sex 

Race 

Age,  yrf 

Cf  titer 

CSF  titer 

1 

Body 

Female 

Hispanic 

17 

1:256 

1:1 

2 

Face  and  body 

Female 

Hispanic 

24 

1:128 

1:64 

3 

Face  and  body 

Female 

African  American 

48 

1:256 

1:64 

4 

Face  and  body 

Female 

Hispanic 

24 

1:64 

1:8 

5 

Face  and  body 

Female 

Hispanic 

32 

1:256 

1:16 

6 

Face 

Female 

African  American 

20 

1:8 

1:16 

7 

Face 

Male 

African  American 

32 

1:32 

1:256 

8 

Face 

Male 

Hispanic 

28 

1:64 

1:512 

9 

Face  and  body 

Male 

White 

19 

1:256 

1:256 

10 

Face  and  body 

Male 

Hispanic 

28 

1:512 

1:512 

11 

Face  and  body 

Male 

Hispanic 

23 

1:32 

1:1 

CF  = complement  fixation,  CSF  = cerebrospinal  fluid 


'Patients  with  lesions  on  their  faces  were  1 1 .1  times  more  likely  to  have  meningitis  (95%  confidence  interval,  1 .1  to  529,  P-. 023). 
tMeanistandard  deviation,  26.8  ± 8.6  years. 


intrathecally,  five  received  amphotericin  B and  flucona- 
zole, and  three  received  fluconazole  alone. 

Discussion 

The  epidemic  of  1991  to  1993  highlighted  C immitis  as 
an  extremely  important  pathogen.615-18  Increased  travel 
through  endemic  areas  has  caused  cases  of  coccid- 
ioidomycosis to  appear  throughout  the  United 
States.2,4,19  Increased  morbidity  and  mortality  are  associ- 
ated with  more  severe  forms  of  pulmonary  disease  and 
with  dissemination,  particularly  to  the  meninges.1112 

Our  study  allows  clinicians  to  identify  a subgroup  of 
patients  who  may  be  at  substantial  risk  of  meningeal 
spread  and  is  the  largest  study  of  patients  with  the  cuta- 
neous dissemination  of  coccidioidomycosis. 

Patients  with  cutaneous  dissemination  represented 
15%  of  the  201  patients  with  disseminated  coccid- 
ioidomycosis observed  during  this  time.  Of  our  patients 
with  skin  involvement,  meningitis  developed  in  1 1 
(37%),  which  is  similar  to  the  traditional  rate  of  33%  to 
50%  cited  in  the  literature  for  any  form  of  disseminated 
coccidioidomycosis.10-12  Meningitis  is  not  more  or  less 
likely  to  develop  in  patients  with  skin  lesions  compared 
to  patients  with  other  forms  of  dissemination.  Patients 
with  facial  lesions  were  about  11  times  more  likely  to 
have  meningitis  than  patients  with  only  body  involve- 
ment. Of  the  patients  with  facial  involvement,  10  (53%) 
had  meningitis.  Of  the  patients  with  only  body  involve- 
ment, meningitis  developed  in  1 (9%). 

The  reason  for  the  association  between  facial  cuta- 
neous dissemination  and  meningitis  is  unclear.  Perhaps 
patients  with  facial  involvement  have  a higher  concen- 
tration of  organisms  in  a distribution  that  predisposes 
them  to  the  development  of  meningeal  involvement.  C 
immitis  reaches  extrapulmonary  locations  such  as  the 
skin  through  hematogenous  spread,2-6  and  drainage  of 
these  lesions  into  venous  structures  that  articulate  with 
the  meninges  is  possible. 


Some  anomalies  were  noted  in  our  study,  including 
the  overrepresentation  of  Hispanics  with  meningitis.  Of 
the  12  Hispanics,  9 had  facial  lesions,  and  meningitis 
developed  in  7 of  them.  In  contrast,  of  the  14  African 
Americans,  9 had  facial  lesions,  but  meningitis  devel- 
oped in  only  3.  This  may  be  an  artifact  of  the  patient 
base  of  Kem  Medical  Center  or  of  the  referral  pattern. 
Meningitis  developed  in  more  women  than  men  in  our 
study,  which  differs  from  the  male  predominance  noted 
in  other  coccidioidal  meningitis  studies.1112  The  reason 
for  this  is  unknown,  but  it  may  be  attributed  to  our  study 
that  specifically  examined  patients  with  skin  involve- 
ment. Of  the  patients  examined,  5 (17%)  had  skin 
lesions  during  pregnancy. 

With  knowledge  of  this  association,  it  becomes 
important  to  educate  clinicians  in  the  identification  of 
skin  lesions  associated  with  coccidioidomycosis.  Coc- 
cidioidal skin  lesions  do  not  have  great  specificity,  and 
lesions  such  as  papules  and  pustules  are  seen  in  many 
other  skin  conditions.  Five  of  our  patients  had  papular 
lesions  or  pustular  lesions  that  could  easily  be  over- 
looked, especially  outside  endemic  areas. 

Determining  the  clinical  importance  of  facial  skin 
lesions  in  a patient  with  coccidioidomycosis  requires 
further  study.  Perhaps  a patient  with  facial  lesions 
should  be  treated  proactively  with  a drug  that  crosses  the 
blood-brain  barrier  and  for  a longer  time  than  a person 
who  has  dissemination  not  involving  such  a high-risk 
area.  Many  factors  such  as  age,  sex,  ethnicity,  skin  test 
reactivity,  serologic  test  result,  and  response  to  therapy 
are  important  in  deciding  which  therapeutic  agent  to 
give  or  the  duration  of  treatment.  As  with  any  patient 
with  disseminated  disease,  but  more  important  in 
patients  with  facial  skin  involvement,  a lumbar  puncture 
is  a mandatory  part  of  the  evaluation  and  can  be  helpful 
to  a clinician  in  guiding  therapy.  A lumbar  puncture  may 
also  be  useful  before  the  discontinuation  of  therapy. 

Although  this  study  is  subject  to  the  limitations  of  ret- 
rospective studies,  it  has  clinical  validity,  and  it  is  the 
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largest  study  of  patients  with  cutaneous  dissemination  of 
coccidioidomycosis. 
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Invasive  and  Noninvasive  Hemodynamic  Monitoring 
of  Patients  With  Cerebrovascular  Accidents 

GEORGE  C.  VELMAHOS,  MD,  PhD;  CHARLES  C.  ).  WO;  DEMETRIOS  DEMETRIADES,  MD,  PhD; 

MICHAEL  H.  BISHOP,  DO;  and  WILLIAM  C.  SHOEMAKER,  MD,  Los  Angeles,  California 

Seventeen  patients  with  hemodynamic  instability  from  acute  cerebrovascular  accidents  were  evalu- 
ated shortly  after  arrival  at  the  emergency  department  of  a university-run  county  hospital  with  both 
invasive  Swan-Ganz  pulmonary  artery  catheter  placement  and  a new,  noninvasive,  thoracic  electrical 
bioimpedance  device.  Values  were  recorded  and  temporal  patterns  of  survivors  and  nonsurvivors  were 
described.  Cardiac  indices  obtained  simultaneously  by  the  2 techniques  were  compared.  Of  the  17  pa- 
tients, 11  (65%)  died.  Survivors  had  higher  values  than  nonsurvivors  for  mean  arterial  pressure,  car- 
diac index,  and  oxygen  saturation,  delivery,  and  consumption  at  comparable  times.  Cardiac  index 
values,  as  measured  by  invasive  and  noninvasive  methods,  were  correlated.  We  concluded  that  hemo- 
dynamic monitoring  in  an  acute  care  setting  may  recognize  temporal  circulatory  patterns  associated 
with  outcome.  Noninvasive  electrical  bioimpedance  technology  offers  a new  method  for  early  hemo- 
dynamic evaluation.  Further  research  in  this  area  is  warranted. 

(Velmahos  GC,  Wo  CCJ,  Demetriades  D,  Bishop  MH,  Shoemaker  WC.  Invasive  and  noninvasive  hemodynamic  monitor- 
ing of  patients  with  cerebrovascular  accidents.  West  J Med  1 998;  1 69:1  7-22) 


Hemodynamics  after  stroke  usually  are  initially  eval- 
uated by  noting  the  blood  pressure,  skin  color,  pulse 
rate,  temperature,  respiratory  rate,  and  mental  status. 
Subsequent  circulatory  monitoring  is  often  limited  to 
blood  pressure  and  heart  rate  recording,  plus  occasional 
arterial  blood  gas  measurements  and  determinations  of 
hematocrits  and  urinary  output  rates. 

The  temporal  progression  of  the  clinical  status  of  cen- 
tral nervous  system  disorders  is  routinely  assessed  by 
evaluating  neurologic  signs  and  symptoms  and  by  radi- 
ography, computed  tomography,  and  magnetic  resonance 
imaging.  Progression  of  an  anatomic  lesion  of  the  brain 
should  be  evaluated  separately  from  the  associated  circu- 
latory deficiencies,  however,  because  low-flow  shock 
and  increased  intracerebral  pressure  may  limit  cerebral 
blood  flow,  oxygenation,  and  metabolism.  Except  in 
extreme  conditions,  the  blood  pressure  and  the  heart  rate 
are  not  well  correlated  with  blood  flow  in  acute  clinical 
situations1;  the  routine  criteria  for  the  early  recognition  of 
shock  are  subjective  and  imprecisely  reflect  underlying 
physiologic  problems.2 

The  measurement  of  hemodynamic  variables  by 
invasive  pulmonary  artery  balloon-tipped  thermodilu- 


tion (Swan-Ganz)  catheters  has  been  the  criterion  stan- 
dard for  evaluating  circulatory  function  in  critically  ill 
patients.  Although  this  technology  is  expensive,  time- 
consuming,  and  personnel-intensive,  it  provides  maxi- 
mal hemodynamic  monitoring  that  can  be  used  at  the 
bedsides  of  comatose  patients  in  an  emergency  depart- 
ment (ED)  shortly  after  admission.  Substantial  cost, 
complication  rates,  and  logistic  problems,  however,  pre- 
vent its  being  routinely  used  in  the  acute  care  setting. 

Cardiac  output  monitoring  by  an  electrical  bioimped- 
ance technique  is  emerging  as  a new  method  of  moni- 
toring hemodynamics  that  can  be  used  anywhere  in  a 
hospital.3  Its  ease  of  application,  combined  with  contin- 
uous on-line  displays  of  data,  may  greatly  affect  hemo- 
dynamic monitoring.  Handelsman  extensively  reviewed 
the  noninvasive  electrical  bioimpedance  methods  for 
measuring  cardiac  output  and  concluded  that  they  relate 
changes  in  thoracic  electrical  conductivity  to  changes  in 
aortic  blood  volume  and  blood  flow,4  but  their  applica- 
tion to  specific  disease  categories  has  not  been  con- 
firmed. Recently,  a new  thoracic  electrical  bioimped- 
ance device  was  described  by  Wang  and  colleagues  at 
Drexel  University,  Philadelphia,  Pennsylvania,  and 
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ABBREVIATIONS  USED  IN  TEXT 

Cl  = cardiac  index 

ECG  = electrocardiographic 

ED  = emergency  department 

PtcO,  = partial  pressure  of  transcutaneous  oxygen 

SaO,  = oxygen  saturation,  arterial 

VO,  = oxygen  consumption 


commercially  developed  by  Renaissance  Technologies 
(Newtown,  Pennsylvania).5  6 The  new  system  included 
technology  from  the  defense  industries,  state-of-the-art 
hardware  that  provides  more  stable  signals,  and 
redesigned  software  that  improves  data  analysis,  pro- 
cessing, and  management.7 

In  the  present  study,  we  evaluated  the  accuracy  and 
reliability  of  this  new  technology  compared  with  the 
standard  thermodilution  method  for  measuring  cardiac 
output  in  critically  ill  stroke  patients  shortly  after  admis- 
sion to  an  ED.  We  also  evaluated  the  feasibility  of  mul- 
tiple noninvasive  monitoring  systems  to  assess  the  three 
components  of  circulation:  cardiac  function,  pulmonary 
function,  and  tissue  perfusion. 

Patients  and  Methods 

Patients 

We  studied  a consecutive  series  of  17  patients  with 
hemodynamic  instability  from  acute  cerebrovascular 
accidents  using  invasive  and  noninvasive  physiologic 
monitoring  systems  shortly  after  the  patients  were 
admitted  to  the  ED.  There  were  13  men  and  4 women;  6 
patients  survived.  The  patients’  mean  (±SD)  age  was 
61.5  + 18.5  years.  All  patients  had  coma  with  evidence 
of  acute  circulatory  failure  or  shock.  The  final  diagnosis 
in  all  patients  was  acute  thrombotic  cerebrovascular 
accident.  The  study  was  approved  by  the  hospital  Insti- 
tutional Review  Board.  Informed  consent  was  obtained 
for  all  invasive  monitoring  by  pulmonary  artery  catheter. 

Invasive  Hemodynamic  and  Oxygen  Transport 
Measurements 

Hemodynamic  monitoring  was  performed  using  a radial 
artery  catheter  and  a percutaneously  placed  7F  flow- 
directed  pulmonary  artery  catheter.  All  measurements 
were  made  during  relatively  stable  periods  when  a 
patient  did  not  exhibit  anxiety,  restlessness,  or  agitation. 
Cardiac  output  and  cardiac  index  were  calculated  by  the 
thermodilution  technique  (cardiac  output  computer, 
Model  9520A,  Baxter  Edwards  Laboratories,  Santa  Ana, 
California).  Three  to  five  measurements  were  taken  and 
the  results  averaged.  Intravascular  pressures  were  cali- 
brated against  a mercury  sphygmomanometer  and  were 
measured  using  the  midthoracic  level  as  the  zero  refer- 
ence point.  The  pressure  values  at  the  end  of  more  than 
three  expirations  were  averaged.  At  the  time  of  cardiac 
output  determination,  arterial  and  mixed  venous  blood 


specimens  were  obtained  anaerobically  in  heparinized 
syringes,  stored  in  iced  water,  and  promptly  analyzed  for 
PO,,  PCO,,  and  pH  and  arterial  (SaO,)  and  mixed 
venous  oxygen  saturation  values.  Arterial  and  mixed 
venous  oxygen  contents  were  calculated  from  the  satu- 
ration and  hemoglobin  values,  with  corrections  made  for 
dissolved  oxygen  in  the  plasma.  Cardiac  index  (Cl), 
oxygen  delivery,  oxygen  consumption  (VO A,  and  other 
derived  variables  were  calculated  by  standard  formulas. 
Each  complete  data  set  was  taken  within  a two-minute 
period  and  keyed  to  the  time  of  cardiac  output  measure- 
ment. All  flow  variables  and  flow-derived  variables 
were  indexed  to  body  surface  area. 

Thoracic  Electrical  Bioimpedance  Measurement  of 
Cardiac  Index 

We  used  a prototype  model  of  a new  thoracic  electrical 
bioimpedance  device  developed  for  clinical  use  from 
earlier  research.5-7  An  array  of  11  noninvasive,  dispos- 
able, prewired  hydrogen  electrodes,  designed  to  reduce 
electrical  polarization  time,  were  positioned  on  the  skin: 
two  injecting  electrodes  were  placed  on  the  side  of  the 
neck  at  the  junction  with  the  shoulders,  and  two  other 
injecting  electrodes  were  placed  at  the  lateral  aspect  of 
the  lower  thorax  at  the  level  of  the  xiphisternal  junction. 
Four  sensing  electrodes  were  placed  5 cm  inside  the  area 
defined  by  the  injecting  electrodes.  Three  electrocardio- 
graphic (ECG)  leads  were  placed  across  the  precordium 
and  left  shoulder. 

A 100-kHz,  4-mA  alternating  current  was  propagated 
through  a patient’s  thorax  by  the  paired  outer  electrodes, 
and  the  voltage  was  sensed  by  the  paired  inner  electrodes 
to  record  the  ECG,  the  baseline  impedance  (ZQ),  the 
impedance  waveform  for  each  heartbeat  (dZ),  and  the  first 
derivative  of  the  impedance  waveform  (dZ/dt).  The  filters 
for  signal  processing  used  an  all-integer-coefficient  filter- 
ing technology  that  allows  fast  signal  processing  using 
less  computational  power.  The  digital  signal-processing 
technique  uses  time-frequency  distribution  (a  modified 
Wigner  distribution)  with  a high  signal-to-noise  ratio.5 
The  digital  signal  processing  identifies  and  measures  the 
following  events  on  the  impedance  tracing:  the  beginning 
of  systole,  the  opening  of  the  aortic  valve,  the  maximum 
ventricular  contraction  (dZ/dtmax),  closing  of  the  aortic 
valve,  and  mitral  valve  opening.  The  ECG  signal  is  also 
evaluated  by  a state-of-the-art  digital  signal-processing 
technique  for  detecting  the  standard  R-R  spikes  and  Q,  S 
and  T waves,  which  then  are  used  to  reconstruct  the 
QRST  signal.  The  maximum  value  of  the  dZ/dt  signal 
during  the  cardiac  cycle,  dZ/dtm  x was  calculated  and  dis- 
played. A touch-screen  interface  displayed  the  real-time 
waveforms  and  calculated  values;  stroke  volume,  heart 
rate,  cardiac  output,  and  cardiac  index  were  routinely  cal- 
culated and  displayed.3-8 

Pulse  Oximetiy 

A standard  pulse  oximeter  was  attached  to  the  left  fore- 
finger, and  after  a short  warm-up  period,  values  were 
recorded  at  frequent  intervals.  At  appropriate  times  dur- 
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Figure  1. — Cardiac  index  values  of  bioimpedance  (bi)  are  plotted 
against  their  simultaneously  measured  thermodilution  (td)  values. 


ing  the  observation  period,  an  arterial  blood  gas  meas- 
urement was  taken  to  compare  the  standard  SaO,  values 
with  those  obtained  by  pulse  oximetry. 

Transcutaneous  Oxygen  Tension 

After  calibration,  a transcutaneous  oxygen  tension 
(PtcO,)  sensor,  heated  to  44°C  to  overcome  local  vaso- 
constriction, was  placed  on  the  left  or  right  shoulder  ante- 
riorly. This  sensor  uses  the  same  Clark  polarographic 
electrode  as  is  used  in  the  standard  blood-gas  analyzer;  it 
has  been  shown  to  reflect  tissue  oxygenation  of  a segment 
of  heated  skin.9,10  A period  of  15  to  20  minutes  was 
allowed  for  equilibration.  The  sensor  was  moved  every 
four  hours  to  avoid  skin  irritation  and  bum. 

Protocol 

Shortly  after  admission  to  the  ED,  the  patients  were 
evaluated  for  circulatory  instability,  that  is,  hypotension, 
tachycardia,  altered  mental  status,  cold  wet  skin,  and 
pallor.  As  soon  as  circulatory  problems  were  recognized 
or  suspected,  the  bioimpedance  electrodes,  pulse  oxime- 
ter, and  PtcO,  sensors  were  attached,  and  measurements 
of  each  were  observed  and  recorded.  Pulmonary  artery 
catheters  were  placed  when  indicated  for  clinical  rea- 
sons, and  corresponding  estimations  were  observed, 
recorded,  and  subsequently  analyzed. 

Primary  fluids  such  as  albumin  or  hetastarch  were 
administered  for  the  resuscitation  of  circulatory  deficien- 
cies; colloids  were  given  to  expand  the  intravascular 
space  without  inappropriately  expanding  interstitial 
fluid.11  On  occasion,  inotropes  were  used,  when  it  was 
appropriate  to  avoid  fluid  overload.  Indications  for  thera- 
py were  a mean  arterial  pressure  of  less  than  80  mm  of 
mercury,  a cardiac  index  of  less  than  3 liters  per  minute 
per  meter  squared,  a PtcO,  of  less  than  60  mm  of  mercury 
with  the  patient  breathing  room  air,  oxygen  delivery  of 
less  than  450  ml  per  minute  per  meter  squared,  and  oxy- 
gen consumption  of  less  than  120  ml  per  minute  per  meter 


squared.  The  therapeutic  goal  was  to  optimize  the  cardiac 
function,  pulmonary  function,  and  tissue  perfusion. 

Measurements  were  made  at  frequent  intervals  during 
periods  of  resuscitation  and  changes  of  clinical  findings. 
After  the  initial  resuscitation,  measurements  were  made 
when  the  patients  were  resting,  free  of  signs  of  anxiety, 
and  in  relatively  stable  clinical  condition.  Measurements 
were  made  before  the  initiation  of  therapeutic  interven- 
tions and  at  various  periods  throughout  a patient’s  course. 

Statistical  Analysis 

Data  from  variables  collected  sequentially  were  com- 
pared using  a one-way  analysis  of  variance  and  the 
Newman-Keuls  test.  Linear  regression  analysis  was 
used  to  compare  the  two  methods  of  measuring  cardiac 
output.  Statistical  comparisons  between  data  obtained 
under  different  conditions  were  evaluated  using  the  two- 
tailed  Student’s  t test  for  paired  distributions.  Differ- 
ences were  considered  significant  at  probability  values 
of  less  than  .05. 

Results 

Comparison  of  Cardiac  Index  Estimated  by  Thermodilu- 
tion and  Bioimpedance 

Figure  1 compares  50  paired  values  of  simultaneously 
measured  cardiac  index  by  invasive  thermodilution 
catheters  with  that  obtained  by  the  noninvasive  bioim- 
pedance system.  Cardiac  index  values  varied  from  2 to  5 
liters  per  minute  per  meter  squared.  The  regression 
equation  was  Y = 0.47.x  + 14  {i2  = 0.68;  P < .001).  This 
was  not  as  close  a correlation  as  for  a larger  series  of 
patients  in  an  intensive  care  unit8  but  was  considered 
adequate  for  initial  physiologic  analysis  in  the  ED. 

Temporal  Hemodynamic  and  Oxygen  Transport  Patterns 
After  Stroke 

The  temporal  patterns  of  hemodynamic  and  oxygen 
transport  events  are  summarized  in  Table  1 beginning  at 
the  time  of  admission  to  the  ED.  Figure  2 compares  the 
temporal  patterns  of  survivors  and  nonsurvivors  for 
mean  arterial  pressure,  heart  rate,  cardiac  index,  PtcO.,, 
pulse  oximetry  (SaO,),  oxygen  delivery,  oxygen  con- 
sumption (VO A,  and  pulmonary  venous  admixture.  In 
general,  the  survivors  had  higher  values  for  mean  arter- 
ial pressure,  cardiac  index,  PtcO,,  SaO,,  oxygen  deliv- 
ery, and  VO,  than  the  nonsurvivors  at  comparable  times 
after  admission.  The  heart  rate  and  pulmonary  venous 
mixture  were  higher  in  those  who  died. 

Hemodynamic  Patterns  Before  and  After  Nadirs 

Because  the  lowest  value  (nadir)  of  the  various  hemody- 
namic variables  occurred  at  different  times,  the  temporal 
patterns  may  be  out  of  phase  and  indistinct.  Figure  3 
shows  the  survivors’  and  nonsurvivors’  temporal  pat- 
terns for  pulmonary  arterial  wedge  pressure,  mean  arte- 
rial pressure,  cardiac  index,  PtcO,,  VO,,  and  oxygen 
delivery  when  the  data  of  each  variable  are  aligned  in 
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TABLE  1 .—Temporal  Hemodynamic  and  Oxygen  Transport  Patterns  in  1 7 Patients  With  Stroke' 

Hours  Alter  Admission 


Variable 

0-4 

4-8 

8-12 

12-16 

16-24 

24-48 

Cltd,  liters-mirv'-rrr2 

. . . .2.69+0.80 

2.64+0.72 

3.13+0.93 

4.19+2.34 

3.45+1.19 

2.90+1.19 

MAP,  mm  of  mercury  

77+31 

90+7 

98±19 

85+16 

85+26 

90±30 

PAOP,  mm  of  mercury 

10+3 

9+1 

11+4 

7+2 

11  ±6 

14±5 

CVP,  mm  of  mercury 

4±2 

4+3 

5+0 

4+1 

9+6 

13+6 

Heart  rate,  bpm  

95+30 

111+37 

93+8 

103+22 

116+19 

1 04±24 

P02,  % 

95+5 

98±4 

99+1 

98+1 

91+10 

95±6 

Ptc02,  mm  of  mercury 

111+89 

98+29 

88+36 

97+19 

97+26 

74±58 

PtcC02,  mm  of  mercury  

58+13 

43±7 

42±9 

45±9 

52+11 

48±12 

Pa02,  torr 

147+105 

207+47 

21 0±34 

1 54±50 

96+49 

1 1 3±59 

02  delivery,  ml-mirr’  nr2 

355+107 

367±56 

470±19 

528+248 

466±1 61 

389+188 

V0„  ml-min'-nr2 

145+26 

123+14 

87±28 

77±2 

1 46±54 

122±57 

Cltd  = cardiac  index  (thermodilution),  MAP  = mean  arterial  pressure,  PAOP  = pulmonary  artery  occlusion  pressure,  CVP  = central  venous  pressure,  bpm  = beats  per  minute,  P02  = partial  arterial  pressure  of 
oxygen,  Ptc02  - partial  pressure  of  transcutaneous  oxygen,  PtcC02  - partial  pressure  of  transcutaneous  carbon  dioxide,  02  = oxygen,  V02  = oxygen  consumption 


Values  are  given  as  the  meantSD. 


Time,  hours  Time,  hours 


Figure  2. — Arterial  hemoglobin  oxygen  saturation  (Sa02),  heart  rate,  mean  arterial  pressure  (MAP),  cardiac  index  by  thermodilution 
(Cltd),  transcutaneous  oxygen  tension  (Ptc02),  pulmonary  venous  admixture  or  shunt  (QS/QT),  oxygen  consumption  (V02),  and 
oxygen  (02)delivery  are  shown  in  survivors  and  nonsurvivors  during  the  first,  second,  and  third  days  after  admission  to  the  emergency 
department.  Note  the  nonsurvivors'  significant  decrease  in  Sa02,  blood  pressure,  Cltd,  Ptc02,  02  delivery,  and  V02  values  (P  < .05, 
indicated  by  the  asterisk)  and  the  significant  rise  in  the  QS/QT  value  (P  < .01,  indicated  by  the  dagger),  bpm  = beats  per  minute 
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Figure  3. — Survivor  and  nonsurvivor  patterns  are  shown  immediately  before  and  after  the  cardiac  index  nadir,  as  measured  by  ther- 
modilution (Cltd).  Note  the  significant  higher  transcutaneous  oxygen  tension  (Ptc02)  before  the  nadir  and  the  higher  Cltd,  oxygen 
consumption  (V 02),  and  oxygen  (02)  delivery  after  the  nadir  (both  P < .01,  indicated  by  the  dagger).  MAP  = mean  arterial  pressure, 
asterisk  = P < .05 


time  before  and  after  the  cardiac  index  nadir.  The  sur- 
vivors’ values  were  generally  higher  in  all  monitored 
variables  except  the  pulmonary  wedge  pressure. 

Invasive  Monitoring  of  Cardiac  Index,  Oxygen  Delivery, 
and  VOn 

Table  2 summarizes  the  cardiac  index,  oxygen  delivery, 
and  V02  index  for  survivors  and  nonsurvivors  of  stroke 
obtained  by  invasive  pulmonary  artery  catheter  place- 
ment shortly  after  admission  to  the  ED.  In  general,  the 
survivors  had  higher  values  in  these  variables. 

Discussion 

The  primary  injury  that  occurs  in  the  brain  tissue  of 
patients  with  acute  stroke  is  usually  irreversible,  but  the 
associated  circulatory  dysfunction  may  contribute  to  fur- 
ther deterioration  of  cerebral  function.12  The  traditional 
methods  of  monitoring,  such  as  recording  the  arterial 
blood  pressure,  heart  rate,  and  respiratory  rate,  are  not 
well  correlated  with  blood  flow,  Sa02,  or  tissue  perfu- 
sion as  reflected  by  the  cardiac  index,  pulse  oximetry,  or 
transcutaneous  oximetry,  respectively.13  This  empha- 
sizes the  inadequacy  of  the  vital  signs  to  reflect  the  more 


important  circulatory  functions  that  include  blood  flow, 
arterial  oxygenation,  and  tissue  perfusion.  The  pul- 
monary artery  catheter  is  considered  to  be  the  state-of- 
the-art  tool  for  precise  hemodynamic  monitoring.  Its 
placement  and  use  are  personnel-intensive,  costly,  and 
time-consuming,  however,  and  are  associated  with  com- 
plications and  logistic  problems.  The  data  are  retrieved 
in  an  operator-dependent  and  discontinuous  manner. 


TABLE  2 —Cardiac  Index  by  Thermodilution  (Citd),  Oxygen 
Delivery,  Oxygen  Consumption  ( VO,),  and  Transcutaneous 
Oximetry  (PtcOf  Values  Shortly  After  Hospital  Admission  in  Sur- 
vivors Compared  With  Nonsurvivors' 

Hemodynamics 

Cltd,  PtcOy  0,  Delivery, 

Patients  IHers-mirr' m2  torn  mlmirr'-m 1 

V° 

mim  in  ' m 2 

Survivors  3.44+0.82  97±58  488±127 

Nonsurvivors  ..2.64+1.33  61+55  336+181 

146+38 

105+47 

"Values  are  given  as  the  mean±SD. 
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The  availability  of  a new  thoracic  electrical  bioim- 
pedance system  allows  the  monitoring  of  cardiac  output 
in  a noninvasive,  continuous  on-line,  real-time  mode.5-8 
The  electrodes  can  be  applied  immediately  on  admission 
to  the  ED  almost  as  easily  as  ECG  electrodes.  Monitor- 
ing can  be  started  as  soon  as  a patient  is  admitted  to  the 
ED.  Several  limitations  with  this  new  bioimpedance 
device  include  low  signalmoise  ratios  from  pleural  effu- 
sions, chest  tubes,  pulmonary  edema,  severe  congestive 
heart  failure,  and  severe  pneumonia.3 

In  this  series,  the  correlation  of  the  bioimpedance 
method  with  the  thermodilution  method  was  somewhat 
less  accurate  than  in  a larger  series  of  critically  ill 
patients,  previously  reported.8  In  the  face,  however,  of 
exigencies  surrounding  the  emergency  admission  of 
patients  with  stroke  and  neurologic  failure,  the  compar- 
ison was  considered  satisfactory.  Far  more  important 
than  isolated  values  are  trends.  By  a method  that  offers 
continuous  hemodynamic  monitoring,  the  temporary 
patterns  of  circulatory  insufficiency  can  be  better  under- 
stood, and  therapy  can  be  started  promptly. 

This  study  represents  a new  approach  to  the  hemody- 
namic evaluation  of  patients  with  stroke  on  admission  to 
the  ED.  Both  invasive  and  noninvasive  data  show 
reduced  cardiac  output  and  poor  tissue  perfusion  at  the 
early  stages  after  acute  stroke.  Survivors  demonstrated 
better  hemodynamic  variables  than  nonsurvivors  early 
after  admission.  Whether  this  is  the  determinant  or  just 
a marker  of  the  final  outcome  remains  to  be  studied. 
Although  optimal  supranormal  values  have  been  shown 
to  increase  survival  in  certain  groups,1415  the  applicabil- 
ity of  these  values  in  stroke  patients  was  not  examined 
in  the  present  series.  It  would  be  reasonable  to  assume, 
however,  that  identifying  and  correcting  circulatory 
deficits  early  may  result  in  an  improved  outcome. 

Conclusion 

Noninvasive  monitoring  in  the  immediate  postadmission 
period  allows  the  temporal  circulatory  patterns  in  patients 
with  stroke  and  neurologic  failure  to  be  described.  Data 
obtained  by  invasive  and  noninvasive  methods  show  an 


early  reduction  in  hemodynamic  and  oxygen  transport 
variables,  particularly  in  the  nonsurvivors.  In  general,  the 
survivors’  mean  arterial  pressure,  cardiac  index,  PtcO,, 
oxygen  delivery,  and  VO,  patterns  are  higher  than  those  of 
the  patients  who  die  after  stroke.  Further  investigation  of 
noninvasive  methods  for  monitoring  hemodynamic  and 
oxygen  transport  data  is  warranted. 
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Role  of  Clinicians  in  Cigarette  Smoking  Prevention 

ELISEO  J.  PEREZ-STABLE,  MD,  and  ELENA  FUENTES-AFFLICK,  MD,  MPH,  San  Francisco,  California 

This  review  is  based  on  a talk  presented  at  the  annual  meeting  of  the  Western  Association  of  Physicians  in  Carmel,  California,  on 
February  5, 1997. 

Despite  a gradual  decrease  in  smoking  rates  among  adults,  the  proportion  of  youth  who  smoke  regu- 
larly has  remained  stable.  Among  high  school  students  in  1997,  19.9%  of  white,  7.2%  of  African  Amer- 
ican, and  10.9%  of  Latino  youth  reported  smoking  during  at  least  20  of  the  previous  30  days.  Ethnic 
differences  in  beliefs,  attitudes,  and  behavior  about  smoking  have  not  been  systematically  considered 
in  developing  prevention  interventions  for  adolescents.  Effective  school-based  smoking-prevention  in- 
terventions have  been  developed,  but  these  are  usually  not  appropriately  implemented.  Policy  pro- 
posals and  current  laws  that  affect  the  marketing  of  tobacco  to  youth  need  to  be  emphasized  as 
evidence  increases  that  marketing  by  the  tobacco  industry  targets  youth  and  leads  to  more  smoking. 
Smoking-prevention  programs  have  been  designed  to  involve  physicians  and  other  health  care  pro- 
fessionals in  the  clinical  setting,  but  limited  data  exist  on  their  efficacy.  We  review  the  guidelines  for 
involving  the  clinicians  who  provide  care  to  children  in  preventing  the  onset  of  tobacco  use,  counsel- 
ing parents  of  children  who  smoke,  and  counseling  adolescents  who  have  started  smoking.  Finally,  we 
summarize  the  future  directions  of  smoking-prevention  research  and  programs. 

(Perez-Stable  EJ,  Fuentes-Afflick  E.  Role  of  clinicians  in  cigarette  smoking  prevention.  West  J Med  1 998;  1 69:23-29) 


Approximately  3,000  children  in  the  United  States  begin 
to  smoke  cigarettes  every  day,  and,  on  average,  4.5% 
of  adolescents  take  up  smoking  each  year.1,2  Although 
smoking  rates  for  adults  have  declined  during  the  past  20 
years,  the  rates  of  adolescent  experimentation  with  and 
becoming  regular  users  of  tobacco  have  not  decreased.2-1 
Nearly  all  initiation  of  tobacco  use  occurs  before  1 8 years 
of  age,  and  by  age  13  years,  about  25%  of  children  have 
experimented  with  cigarettes.5  Thus,  developing  innovative 
and  effective  approaches  to  prevent  tobacco  exposure 
among  children  is  a public  health  priority.6-8 

In  this  article,  we  review  the  current  epidemiology  of 
tobacco  use  by  youth  and  examine  its  relationship  to 
tobacco  use  among  adult  patterns  by  sex  and  ethnicity. 
Interventions  to  prevent  tobacco  use  among  youth  have 
largely  been  focused  on  school-based  interventions. 
Recently,  legislated  policy  changes  limiting  access  to 
tobacco  and  enforcing  penalties  for  the  sale  of  tobacco  to 
minors  are  increasing  at  state  and  community  levels.  We 
review  the  role  of  clinicians  who  provide  care  to  children 
in  preventing  the  onset  of  tobacco  use,  counseling  parents 
of  children  who  smoke,  and  counseling  adolescents  who 


have  started  smoking.  Finally,  we  describe  future  direc- 
tions for  programs  and  research  in  smoking  prevention. 

Epidemiology  of  Tobacco  Use  Among  Youth 

Despite  a gradual  decrease  in  cigarette  smoking  rates 
among  adults  during  the  past  30  years,  little  progress  has 
been  made  since  1980  in  reducing  adolescent  smoking. 
Among  adults,  smoking  rates  have  fallen  for  men  and 
women  and  among  non-Latino  whites  (henceforth  whites), 
African  Americans,  and  Latinos.3  Although  the  onset  of 
tobacco  use  among  young  adults  (aged  18-24  years)  is  now 
less  frequent,  most  smoking  initiation  now  takes  place  dur- 
ing adolescence.  There  has  been  a shift  in  the  age  of  onset 
and  not  a decrease  in  smoking  prevalence  among  youth. 
For  example,  the  1997  Youth  Risk  Behavior  Survey 
showed  overall  smoking  rates  for  females  and  males, 
respectively,  of  69.3%  and  70.9%  for  lifetime  cigarette  use 
34.7%  and  37.7%  for  current  cigarette  use  (defined  as  >1 
days  in  the  previous  month),  and  15.7%  and  17.6%  for  fre- 
quent use  (defined  as  >20  days  in  the  previous  month).6 
Table  1 shows  the  rates  for  lifetime,  current,  and  frequent 
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ETS  = environmental  tobacco  smoke 
NCI  = National  Cancer  Institute 


use  of  cigarettes  by  sex  and  ethnicity  from  the  Youth  Risk 
Behavior  Survey  in  1995  and  1997.49  The  failure  to 
decrease  experimentation  with  and  regular  use  of  tobacco 
among  youth  mandates  the  development  of  effective  inter- 
ventions to  prevent  the  initiation  of  tobacco  use. 

An  evaluation  of  adolescent  smoking  behavior  by  race 
and  ethnicity  is  important  for  anticipating  adult  smoking 
behavior  in  the  future.  The  observed  smoking  behavior 
differences  among  adults  by  ethnicity  indicates  that  this 
will  be  a fruitful  focus  of  research.  Latina  and  Asian  adult 
women  have  substantially  lower  smoking  rates  on  aver- 
age than  white  and  African  American  women,  although 
there  are  fewer  ethnic  differences  among  men.10  The 
process  of  acculturation  or  integration  into  mainstream 
US  culture  appears  to  be  associated  with  higher  smoking 
rates  among  Latina  and  Asian  women,  and  over  time,  the 
female  advantage  in  smoking  rates  may  be  reduced.1112 

Although  an  unexplained  decrease  in  smoking 
occurred  among  African  American  youth  from  15.7%  in 
1980  to  4.4%  in  1993,  the  1997  Youth  Risk  Behavior 
Survey  reported  a recent  increase  to  7.2%.3-9  Virtually  no 
change  has  occurred  among  white  youth  in  the  same 
period  (21.8%  in  1980,  22.9%  in  1993,  and  19.9%  in 
1997).3,9  Data  from  national  and  regional  surveys  indi- 
cate that  the  frequent  use  of  cigarettes  among  Latino 
youth  has  remained  about  10%  for  the  past  decade 
(10.9%  in  1997).9  The  stable  smoking  rates  among  Lati- 
no youth  are  concerning  because  of  the  expectedly 
adverse  influence  of  acculturation  over  time.  The  lower 
smoking  rates  among  Latinos  and  African  American 
youth  are  supported  by  a validation  study  from  New 
York.13  No  national  longitudinal  data  exist  on  smoking 
behavior  among  Asian  and  Pacific  Islander  adolescents. 

Predictors  of  Cigarette  Smoking 

Information  on  those  factors  that  predict  the  onset  of  ciga- 
rette smoking  among  youth  are  limited.  As  many  as  three 


quarters  of  adolescents  try  cigarettes  at  least  once,  and 
about  half  of  adolescents  who  try  cigarettes  experiment  on 
a regular  basis,  defined  as  smoking  at  least  once  per 
month.  Only  about  20%  of  youth  become  regular  daily 
smokers  by  age  1 8 years,  however,  and  there  are  substan- 
tial ethnic  differences  in  rates.2  Epidemiologic  data  and 
social  psychological  models  imply  that  smoking  is  not  an 
“on-off’  phenomenon  among  youth  but  that  a continuum 
exists  and  that  there  is  movement  along  the  “trying,” 
“experimenting,”  and  “regular  use”  spectrum.  Studies  of 
adolescents  in  California  suggest  that  “smoking  suscepti- 
bility” is  an  important  attitude  that  identifies  youth  at  risk 
for  becoming  regular  smokers  in  the  future.14  An  assess- 
ment of  smoking  susceptibility  is  based  on  asking  a 
respondent  how  certain  he  or  she  is  about  smoking  or  not 
smoking  in  the  future.  Thus,  in  designing  and  implement- 
ing interventions  to  prevent  smoking,  youth  who  are 
uncertain  about  future  tobacco  use  need  to  be  targeted.14 
Receptivity  to  tobacco  advertising  and  the  use  of  promo- 
tional items,  however,  were  found  to  be  associated  with 
increased  susceptibility  to  smoke  and  the  onset  of  smoking 
experimentation  in  a cohort  of  California  adolescents.15 

Landrine  and  colleagues  examined  a diverse  sample 
of  ninth-grade  youth  in  Los  Angeles  and  San  Diego, 
California,  public  school  districts  and  found  important 
ethnic  differences  in  predictors  of  cigarette  smoking.16 
In  this  cross-sectional  study  of  4,375  students  from  four 
ethnic  groups,  the  researchers  used  multivariate  models 
to  examine  all  of  the  psychosocial  and  behavioral  factors 
that  had  been  associated  with  the  onset  of  tobacco  use. 
Peer  smoking,  defined  by  “how  many  of  your  ten  clos- 
est friends  smoke”  and  peer  pressure  from  modeling, 
was  the  most  important  predictor  of  smoking  among 
white  youth;  a lower  grade-point  average  was  the  second 
most  important  predictor.  Among  African  Americans, 
on  the  other  hand,  a greater  risk-taking  attitude  was  the 
predominant  predictor  of  smoking,  whereas  peer  smok- 
ing and  grade-point  average  were  not  significant. 

Among  the  Latino  youth  in  the  study,  peer  smoking 
was  the  most  important  predictor,  although  it  explained 
less  of  the  variance  than  among  whites,  and  a higher  level 
of  depressive  symptoms  was  the  second  most  important 
predictor.16  The  level  of  acculturation  also  influenced 
predictors  of  smoking  among  Latinos,  with  days  absent 


TABLE  1 .—Tobacco  Use  in  High  School  Students,  by  Sex  and  Ethnicity,  Youth  Risk  Behavior  Study,  1 995  and  1 997,  %* 


White 

African  American 

Latino 

199S 

1997 

1995  1997 

1995 

1997 

Tobacco  Use 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

Lifetime  use  or  ever  tried 

71 

71 

70 

70 

71 

63 

70 

67 

78 

75 

77 

73 

Current  use  (>1  of  30  days) 

37 

40 

40 

40 

28 

12 

28 

17 

35 

33 

36 

32 

Frequent  use  (>20  of  30  days) 

18 

21 

20 

20 

9 

1 

10 

4 

11 

9 

13 

8 

Smokeless  use 

(chew  of  snuff,  >1  of  30  days) 

25 

3 

21 

2 

4 

1 

3 

1 

6 

3 

8 

1 

‘Adapted  from  Centers  for  Disease  Control  and  Prevention.4-9 
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from  school  being  significant  among  the  less  acculturat- 
ed.  Among  the  most  acculturated  youth,  risk-taking  atti- 
tude and  depressive  symptoms  were  significant  predic- 
tors, and  among  the  bicultural  Latinos,  risk-taking  atti- 
tude and  grade-point  average  were  also  significant  pre- 
dictors. The  most  significant  predictors  of  smoking 
among  Asians  were  days  absent  from  school,  peer  smok- 
ing, and  alcohol  consumption  by  adult  role  models.16  The 
striking  findings  of  this  study  were  the  absence  of  a signi- 
ficant association  between  parental  smoking  and  youth 
smoking  and  the  nearly  universal  importance  of  peer 
smoking  (except  among  African  Americans).  These 
observations  can  be  used  to  develop  interventions. 

There  is  a clear  need  for  additional  basic  social  and 
behavioral  research  of  adolescents  of  all  ethnic  groups  to 
further  understand  the  factors  that  influence  smoking 
experimentation,  initiation,  regular  use  of  cigarettes,  and 
frequent  use  leading  to  dependence.  Nicotine  depen- 
dence may  develop  as  a result  of  biologic  susceptibility 
in  the  appropriate  social  environment.  Thus,  multidisci- 
plinary collaboration  among  scientists  is  needed  to  fur- 
ther identify  those  factors  that  lead  youth  to  become 
addicted  to  nicotine. 

Health  Consequences  of  Tobacco  Use  in 
Adolescents 

Active  occasional  smoking  by  adolescents  leads  to  nico- 
tine addiction,  with  subsequent  increased  morbidity  and 
mortality  from  cancer  and  cardiovascular  disease.  Pro- 
jections from  the  Centers  for  Disease  Control  and  Pre- 
vention, based  on  current  smoking  rates  among  young 
adults,  show  that  885,000  persons  currently  17  years  of 
age  or  younger  and  living  in  seven  western  states  will  die 
of  causes  directly  attributable  to  nicotine  addiction.17 

More  short-term  adverse  health  consequences  of  cig- 
arette smoking  are  also  evident  among  young  people 
who  smoke.  Cigarette  smoking  among  adolescents  caus- 
es an  increase  in  respiratory  tract  infections,  including 
the  common  cold,  and  an  overall  increase  in  respiratory 
symptoms.2,18  Subtle  but  quantifiable  changes  in  pul- 
monary function,  exacerbation  of  asthma,  and  decreased 
physical  fitness  are  also  established  consequences  of 
cigarette  smoking  among  adolescents.2,18  Young  women 
who  smoke  while  pregnant  will  have  smaller  infants,  are 
at  an  increased  risk  of  having  infants  with  congenital 
malformations,  and  a greater  likelihood  of  having  spon- 
taneous abortions.2  Cigarette  smoking  also  functions  as 
a “gateway  drug,”  leading  to  an  increased  likelihood  that 
youth  will  use  other  substances,  including  alcohol  and 
illicit  drugs,  with  their  subsequent  social  sequelae.2 

Smoking  Prevention  in  Schools 

Many  controlled  trials  have  evaluated  the  efficacy  of 
school-based  interventions  to  prevent  cigarette  smoking 
initiation  and  regular  use.2  A meta-analysis  of  90  school- 
based  programs  indicated  that  there  is  a 4.5%  lower 
prevalence  of  regular  cigarette  use  among  youth  in  the 


social  influence  intervention  programs.19  Although  the 
incidence  and  prevalence  of  cigarette  smoking  were 
significantly  reduced  in  adolescents  for  as  long  as  four 
years,  follow-up  to  six  years  failed  to  show  significant 
differences  between  control  and  intervention  groups.19,20 
Observed  ethnic  differences  in  smoking  attitudes,  beliefs, 
and  behavior  have  not  been  systematically  incorporated 
into  a prevention  intervention  directed  at  youth  of  diverse 
backgrounds.  Despite  the  apparent  failure  at  sustaining 
decreased  smoking  rates  in  long-term  follow-up,  the  con- 
tent of  effective  interventions  has  been  well  defined. 

The  most  successful  school-based  smoking-preven- 
tion programs  emphasize  the  social  factors  that  influ- 
ence smoking  and  the  short-term  consequences  of  smok- 
ing and  teach  adolescents  skills  on  how  to  resist  social 
pressures  or  develop  refusal  skills  that  can  be  applied  to 
smoking  or  other  issues.2  Furthermore,  school-based 
smoking-prevention  programs  need  to  be  incorporated 
into  the  existing  curricula,  involve  students  in  the  deliv- 
ery, be  led  by  specially  trained  teachers,  and  incorporate 
culturally  appropriate  content.  Unfortunately,  most 
school-based  smoking-prevention  curricula  are  not  set 
up  with  these  components  in  mind,  are  presented  as  spe- 
cial add-on  programs  in  one  or  two  classes,  are  taught  by 
a teacher  who  has  received  no  special  training  on  the 
topic,  and  are  frequently  focused  on  the  rational 
approach  of  providing  information,  which  is  usually 
ineffective.2  Furthermore,  to  maximize  the  limited  effi- 
cacy of  the  school-based  programs,  these  need  to  be 
implemented  in  the  sixth  grade  or  earlier  and  include  at 
least  five  sessions  during  the  course  of  a school  year. 
Considering  that  most  school  districts  have  limited  pro- 
grams, the  implementation  of  adequately  funded,  uni- 
versal school-based  smoking-prevention  programs  start- 
ing in  the  sixth  grade  could  have  a favorable  effect  on 
adult  smoking  rates  in  just  a few  years. 

Health  Policy  Interventions 

Advocating  policy  changes  and  enforcing  existing  laws 
that  prohibit  the  sale  of  tobacco  products  to  youth  are 
strategies  to  decrease  access  to  tobacco  among  children 
that  have  been  actively  pursued  by  the  tobacco  control 
community  in  recent  years.  Increasing  the  cost  of  ciga- 
rettes by  taxation  not  only  helps  finance  tobacco  educa- 
tion but  also  decreases  access  to  tobacco  by  youth.  The 
real  price  of  a pack  of  cigarettes  as  a proportion  of  the 
real  weekly  income  of  high  school  seniors,  however,  was 
only  1.9%  in  1989,  which  is  only  a slight  increase  from 
1.4%  in  1982.21  Cigarettes  remained  relatively  inexpen- 
sive to  most  adolescents  at  average  1989  prices,  although 
increased  state  taxes  since  that  time  have  increased  the 
price.  Laws  in  most  states  that  require  vendors  to  docu- 
ment the  age  of  buyers  as  1 8 years  of  age  or  older  are 
often  not  enforced.  Data  from  the  Youth  Risk  Behavior 
Survey  in  1995  showed  that  about  half  of  12th  graders 
who  smoked  at  least  1 of  the  previous  30  days  purchased 
cigarettes  on  their  own,  and  70%  of  males  and  86%  of 
females  who  did  so  were  not  asked  for  proof  of  age.4 
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Although  the  proportion  of  adolescents  who  purchased 
cigarettes  on  their  own  varied  somewhat  by  age,  sex,  and 
ethnicity,  overall  75%  of  males  and  81%  of  females  who 
purchased  cigarettes  were  not  asked  to  show  proof  of  age 
when  purchasing  cigarettes.4  Enforcement  of  these  ordi- 
nances would  probably  decrease  easy  access  to  tobacco 
and  affect  the  number  of  young  people  becoming  addict- 
ed to  nicotine. 

The  tobacco  industry  increased  annual  expenditures 
from  $2.1  billion  in  1980  to  $4.2  billion  in  1989  (in  1993 
dollars)  to  promote  their  product.  Promotional  expendi- 
tures account  for  the  entire  increase  over  this  time 
because  direct  advertisement  expenditures  have  actually 
decreased  from  $1.3  billion  to  about  $1  billion.21  Among 
persons  aged  12  to  17  years,  25%  of  nonsmokers  report 
having  received  promotional  items  from  tobacco  com- 
panies, which  are  often  obtained  at  sporting  and  cultural 
events.2  This  increased  tobacco  industry  investment  in 
marketing  expenditures  parallels  increased  initiation 
rates  among  adolescents  during  the  same  period,  and  it 
has  been  shown  that  adolescents  smoke  the  most  heavi- 
ly advertised  brands.21-22  The  causal  association  of 
receptivity  and  exposure  to  tobacco  industry  promotion- 
al items  and  advertisements  is  increasing.15-23  The  suc- 
cessful advertisement  logos  of  the  tobacco  industry  are 
well-recognized  symbols  by  adults,  adolescents,  and 
children,  and  in  fact,  6-year-old  children  in  one  study 
were  as  likely  to  identify  the  “Joe  Camel”  cartoon  figure 
as  they  were  Mickey  Mouse.24 

The  federal  government  is  considering  implementing 
new  regulations  on  the  tobacco  industry,  using  the  fact 
that  nicotine  is  a drug  and  cigarettes  are  a drug  delivery 
system.  This  has  been  linked  to  recent  revelations  by  one 
cigarette  manufacturer  that  undermine  the  industry’s 
legal  defense  from  litigation  by  former  smokers  in 
whom  cancer  and  other  diseases  develop.  One  proposal 
suggested  that  the  Food  and  Drug  Administration  regu- 
late the  nicotine  content  of  cigarettes  by  gradually 
decreasing  the  amount  per  cigarette  over  several  years.25 
Thus,  cigarettes  would  lose  the  power  of  delivering  an 
addictive  substance,  and  the  number  of  youth  who 
become  regular  smokers  would  likely  decrease  signifi- 
cantly. By  weaning  the  nicotine  content  of  cigarettes, 
addicted  smokers  would  also  not  suffer  abstinence 
symptoms  abruptly.  Some  form  of  increased  regulation 
of  the  tobacco  industry  within  the  decade  appears  likely. 

Clinician-Based  Interventions 

Physician-  or  nurse-mediated  interventions  to  promote 
smoking  cessation  among  adults  were  developed,  imple- 
mented, and  tested  in  randomized  control  designs  with 
moderate  effects  on  biochemically  proven  smoking  ces- 
sation in  diverse  clinical  settings,  ranging  from  5%  to 
15%  abstinence  at  one  year.26-29  This  strategy  led  to  a 
National  Cancer  Institute  (NCI)  program  to  incorporate 
primary  health  care  clinicians  in  a public  health 
approach  to  smoking  cessation.28  The  established  effec- 
tiveness of  nicotine  replacement  therapy  in  conjunction 


with  minimal  physician  counseling  to  quit  smoking  has 
further  strengthened  this  approach.30 

A similar  program  has  been  developed  by  the  NCI  to 
target  clinicians  caring  for  children  with  the  use  of  the 
five  As:  anticipate,  ask,  advise,  assist,  and  arrange.31 
Anticipate  refers  to  planning  what  tobacco-related  risks 
need  to  be  addressed  during  a child’s  development.  Ask 
about  experimenting  with  smoking  starting  at  age  8 
years,  and  ask  parents  about  their  smoking  and  other 
sources  of  environmental  tobacco  smoke  (ETS)  expo- 
sure for  the  child.  Advise  adolescents  (and  parents)  to 
quit  smoking,  and  assist  with  self-help  literature,  specif- 
ic techniques,  nicotine  replacement  therapy,  or  referral 
to  groups.  Finally,  arrange  for  follow-up  visits  to  rein- 
force quitting  or  to  review  circumstances  of  relapse. 

Unlike  with  the  adult  literature,  studies  that  have  eval- 
uated the  effectiveness  of  the  NCI  program  directed  at 
clinicians  caring  for  children,  the  usefulness  of  interven- 
tions focused  on  decreased  ETS  exposure,  or  the  applica- 
bility of  these  methods  among  diverse  ethnic  groups  are 
limited.32  In  a survey  of  residents  in  primary  care  special- 
ties, only  32%  of  pediatric  residents  reported  any  training 
in  smoking  cessation  counseling,  and  most  scored  signifi- 
cantly lower  than  their  primary  care  colleagues  in  family 
medicine  and  general  internal  medicine.33  Pediatric  resi- 
dents who  were  taught  smoking-cessation  counseling  tech- 
niques however,  performed  as  well  as  those  in  other  pri- 
mary care  specialties.34  A feasibility  study  showed  that 
pediatric  residents  trained  to  use  the  NCI  program  raised 
tobacco  issues  more  often,  counseled  adolescents  about 
smoking  cessation  more  frequently,  and  reported  the  use  of 
more  effective  techniques  than  a nonrandomized  compar- 
ison group  who  failed  to  attend  the  teaching  seminars.35 

Limited  empiric  evidence  is  available  on  the  practice 
of  pediatric  clinicians  regarding  tobacco  prevention.  A 
survey  of  100  practicing  pediatricians  in  Maine  showed 
that  91%  advise  parents  who  smoke  to  quit,  spending  an 
average  of  4.9  minutes  doing  so,  but  only  43%  talk  to  at 
least  three  quarters  of  parents  about  the  effects  of  smok- 
ing on  their  children.36  A similar  study  of  72  pediatricians 
in  Vermont  found  that  29  (40%)  routinely  queried  parents 
about  smoking;  8 (11%)  recorded  the  information  in  the 
medical  record;  and  68  (94%)  advised  at  least  some  par- 
ents to  quit  smoking,  spending  an  average  of  4.4  minutes 
doing  so.37  Environmental  tobacco  smoke  exposure  was 
addressed  by  the  Vermont  pediatricians  by  advising  par- 
ents to  smoke  away  from  children  (55  physicians 
[7776%]),  cutting  down  the  consumption  of  cigarettes  (29 
physicians  [40%]),  and  setting  a quit  date  (16  physicians 
[22%]).37  A survey  of  primary  care  physicians  from  Con- 
necticut conducted  in  1992  showed  that  only  20%  of  pedi- 
atricians and  24%  of  family  physicians  always  counseled 
10-  to  12-year-old  children  about  smoking  prevention.38 
Recently,  a survey  of  California  primary  care  physicians 
caring  for  adolescents  found  that  pediatricians  screen  11- 
to  14-year-old  adolescents  for  regular  smoking  61%  of  the 
time  during  a routine  examination,  only  10%  of  the  time 
during  an  acute  care  visit,  and  21%  of  the  time  asked 
about  ever  having  tried  a cigarette.39 
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Other  data  collected  from  pediatricians  and  parents  of 
their  patients  indicate  that  counseling  about  smoking  pre- 
vention and  cessation  and  about  the  harms  of  ETS  expo- 
sure would  be  welcomed  and  considered  important.4041 
Barriers  to  counseling  about  smoking  prevention  or  ces- 
sation reported  by  pediatricians  include  the  perception 
that  techniques  are  ineffective,  feeling  ill-at-ease  about 
giving  this  advice,  lack  of  time,  and  fear  that  parents  may 
think  that  this  is  intrusive.33'37,38  In  one  survey  of  parents, 
only  15%  reported  that  their  smoking  was  “none  of  the 
doctors’  business,”  but  more  than  half  thought  that  talk- 
ing about  smoking  was  “part  of  the  pediatrician’s  job.”41 
The  amount  of  time  available  to  dedicate  to  smoking  pre- 
vention and  cessation  for  children,  adolescents,  and  their 
parents  may  be  even  more  limited  in  managed  care-dom- 
inated areas  such  as  California.  Demonstrating  the  effi- 
cacy of  clinician-based  interventions  would  assist  in  pri- 
oritizing smoking  prevention  in  the  medical  groups  and 
health  plans.  Nurses  and  other  office  staff  can  provide 
much  of  the  structural  and  interactive  content  of  an 
office-based  intervention,  but  primary  care  clinicians 
need  to  be  trained  in  the  appropriate  techniques. 

Preventing  ETS  Exposure  in  Children 

Exposure  to  ETS  has  been  associated  with  a substantial 
increase  in  risk  of  the  sudden  infant  death  syndrome, 
acute  respiratory  tract  infections,  recurrent  otitis  media 
with  chronic  middle-ear  effusions,  exacerbation  of  asth- 
ma, and  admission  to  a hospital  for  bronchitis  and  pneu- 
monia in  children  younger  than  5 year.18,42  Passive 
smoking  was  estimated  to  account  for  $661  million  in 
medical  expenditures  in  1987,  and  maternal  smoking 
increases  the  average  annual  health  care  expenditures  by 
$175  per  year  per  child  aged  2 years  and  younger.43 
Some  studies  have  found  that  parents’  cigarette  smoking 
teaches  the  utility  and  acceptability  of  smoking  to  their 
children  and  is  strongly  associated  with  increased  smok- 
ing by  their  children  as  adults.18'42  Environmental  tobac- 
co smoke  exposure  during  childhood  has  been  found  to 
significantly  increase  the  risk  of  lung  cancer  in  adults 
who  never  actively  smoke,44’45  and  among  adults,  ETS 
exposure  increases  the  risk  of  morbidity  and  mortality 
from  heart  disease.46  A recent  study  of  175  healthy  Puer- 
to Rican  children  used  urinary  cotinine  levels  to  quanti- 
fy ETS  exposure  and  showed  that  smoke  from  their 
mothers  made  the  greatest  contribution  to  ETS,  house- 
holds where  20  or  more  cigarettes  per  day  were  smoked 
doubled  urinary  cotinine  excretion  in  children,  and  chil- 
dren aged  2 to  4 years  were  significantly  more  exposed 
than  children  aged  5 to  1 1 years.47 

In  1986,  an  estimated  53%  to  76%  of  households  in 
the  United  States  contained  one  adult  resident  who 
smoked  cigarettes,  and  as  many  as  12  million  children  5 
years  of  age  and  younger  were  exposed  to  ETS.45  A 
recent  national  survey  reported  that  15  million  children 
and  adolescents  younger  than  1 8 years  were  exposed  to 
ETS,  with  as  many  as  half  of  smoking  adults  having 
children  residing  in  their  homes,  and  most  of  these 


homes  permitted  smoking  in  some  or  all  areas  of  the 
home  48  In  California,  7.3%  (±0.8%)  of  households  had 
a current  cigarette  smoker  and  children  in  the  home; 
72.3%  of  those  households  allowed  smoking  in  some  or 
all  areas  of  the  home.48  The  Third  National  Health  and 
Nutrition  Examination  Survey  (1988-1991)  found  that 
43%  of  children  aged  2 months  to  1 1 years  lived  in  a 
home  with  at  least  one  smoker.49  Furthermore,  the  geo- 
metric mean  of  serum  cotinine  levels  among  non-tobac- 
co users  with  ETS  exposure  was  highest  among  children 
aged  4 to  11  years.49  The  California  1993  Tobacco  Sur- 
vey reported  that  75%  to  85%  of  households  with  chil- 
dren or  adolescents  were  entirely  smoke  free,  and  Asian 
and  African  American  households  were  more  likely  to 
be  smoke  free  than  white  and  Latino  households.14 

Several  studies  have  examined  the  efficacy  of  clinical 
interventions  to  decrease  ETS  exposure  in  children.  An 
intensive  counseling  intervention  directed  at  families  of 
asthmatic  children  (aged  6-17  years)  reported  a signifi- 
cant 79%  reduction  in  ETS  exposure  (validated  by  nico- 
tine air  monitor)  at  one  year  in  the  intervention  group 
compared  with  42%  for  a monitored  group  and  34%  for 
a “usual  care”  group,  with  sustained  effects  at  two 
years.50’51  These  results  with  an  intensive  intervention  in 
families  with  chronically  ill  children  imply  that  behav- 
ioral change  to  minimize  ETS  exposure  is  feasible.  A 
randomized  trial  of  a home-based  nurse-delivered  inter- 
vention was  evaluated  in  933  infants,  of  whom  25.2% 
had  smoking  mothers.52  Among  the  121  infants  of  smok- 
ing mothers  who  completed  the  study,  infants  in  the  inter- 
vention group  were  exposed  to  5.9  fewer  cigarettes  per 
day  and  reported  a lower  prevalence  of  persistent  respi- 
ratory symptoms  despite  no  differences  in  urinary  coti- 
nine excretion.52  Wall  and  colleagues  randomly  assigned 
49  pediatric  practices  to  receive  a 45-minute  training 
intervention  on  brief  counseling  for  new  mothers  on  the 
first  four  well-baby  visits  to  decrease  ETS  exposure  com- 
pared with  a hospital  packet  with  written  information 
received  by  all  mothers.53  Pediatricians  were  taught  to 
deliver  a two-minute  brief  intervention  with  an  emphasis 
on  counseling  smoking  mothers  (42.5%  of  study  sample) 
to  quit.  At  six  months’  follow-up,  smoking  mothers  in 
the  intervention  group  had  higher  quit  rates  (5.9%  versus 
2.7%)  and  lower  relapse  rates  (45%  versus  55%),  pro- 
viding evidence  that  a brief  intervention  can  have  a pos- 
itive effect  on  maternal  smoking.53 

Parents  of  young  children  visit  a pediatrician  more 
often  than  any  other  physician,  and  these  visits  offer  a 
window  of  opportunity  to  effect  a behavior  change  among 
these  parents  and  promote  smoking  cessation.36-37  Pedi- 
atric clinicians  may  be  uniquely  positioned  to  counsel 
these  adults  to  quit  smoking  but  need  to  be  comfortable 
with  delivering  this  intervention.  Because  less  than  half  of 
these  adults  are  advised  to  quit  by  their  own  primary 
physicians,  a reminder  system  for  pediatricians  could 
increase  the  likelihood  that  time  is  dedicated  to  this 
important  issue.  Studies  in  adult  medical  practices 
showed  that  placing  a reminder  in  the  patient  record 
increased  the  time  that  physicians  spent  counseling  smok- 
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ers  from  1.4  to  3.6  minutes  and  increased  the  percentage 
of  patients  who  had  quit  successfully  from  1 .3%  to  7.0% 
at  one  year  and  that  setting  a specific  date  to  quit  smoking 
increased  the  likelihood  of  a quit  attempt  by  four  to  seven 
times.54  The  efficacy  of  nicotine  replacement  therapy  for 
about  eight  weeks  has  been  demonstrated  in  randomized 
clinical  trials  to  increase  the  likelihood  of  abstinence  at 
six  months  from  9%  to  22%.30  Recently,  similar  efficacy 
results  were  shown  with  treatment  using  sustained-release 
bupropion  hydrochloride  in  nondepressed  smokers  moti- 
vated to  quit  (validated  abstinence  of  23%  versus  12%  at 
12  months).55  Thus,  given  the  evidence  on  the  feasibility 
and  effectiveness  of  training  clinicians  to  counsel  their 
patients  to  quit  smoking,  pediatric  clinicians  are  uniquely 
positioned  to  counsel  a smoking  parent  to  quit  smoking. 

Training  pediatric  clinicians  how  to  counsel  parents 
who  smoke  to  quit  is  one  method  to  decrease  ETS  expo- 
sure among  children  5 years  of  age  and  younger.  Among 
most  parents  who  are  nonsmokers,  a pediatric  clinician 
can  also  teach  parents  about  assessing  for  and  preventing 
ETS  exposure.  For  example,  a pediatric  clinician  may 
need  to  assist  a nonsmoking  parent  (more  often  the  moth- 
er) in  advising  a smoking  parent  or  relative  on  how  to 
quit,  for  the  well-being  of  the  family.  The  pediatrician 
also  needs  to  plan  for  the  prevention  of  smoking  initia- 
tion by  counseling  parents  on  talking  to  their  children 
about  smoking  at  an  early  age  and  to  actively  counteract 
tobacco  industry  advertisements  and  promotions  directed 
at  children.  Clinicians  can  also  provide  leadership  and 
support  to  enhance  school-based  programs  and  commu- 
nity-based efforts.  Furthermore,  asking  children  begin- 
ning at  age  8 years  about  experimenting  with  tobacco  use 
needs  to  become  routine  practice  for  pediatric  clinicians. 

Conclusions  and  Future  Directions 

The  lack  of  success  in  controlling  tobacco  use  among 
US  youth  stands  in  contrast  to  the  reasonable  success 
among  adults.  If  current  trends  continue,  adolescent 
smoking  rates  will  soon  equal  those  of  adults,  and  thus, 
the  prospect  for  further  reductions  in  national  smoking 
rates,  tobacco-related  disease  rates,  and  economic  costs 
is  unlikely  to  change  in  the  foreseeable  future. 

A wider  implementation  of  effective  techniques  used 
in  school-based  programs  to  prevent  tobacco  use  among 
young  persons  is  needed.  Culturally  appropriate  inter- 
ventions to  prevent  tobacco  use  need  to  be  developed  and 
implemented  in  other  than  school-based  settings  where 
most  efforts  to  prevent  the  onset  of  cigarette  smoking 
have  taken  place.  Community-based  interventions  with 
outreach  through  neighborhoods  and  youth-oriented 
media,  targeting  youth  at  an  early  age  (such  as  8 years), 
need  to  be  considered  as  viable  intervention  strategies. 

Policy  changes  to  decrease  access  of  tobacco  prod- 
ucts to  children  by  increasing  their  cost  and  making  it 
more  difficult  to  purchase  cigarettes  should  be  adopted 
at  state  and  federal  levels.  Additional  regulation  of 
tobacco  industry  by  limiting  advertisement  and  promo- 
tion and  regulating  nicotine  content  will  require  a con- 


certed federal  effort  and  popular  support  to  implement. 
Physicians  and  other  health  professionals  caring  for  chil- 
dren will  need  to  become  more  actively  involved  in  pro- 
moting smoking  prevention. 
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Review  stimulated  by  publication  of  the  epitome  Photoreactive  Keratectomy,  (McDonnell  PJ,  The  Western  Journal  or  Medecine,  February 
1997;166:139-140) 

Excimer  laser  photorefractive  keratectomy  and  excimer  laser  in  situ  keratomileusis  are  relatively  new 
treatment  modalities  that  can  be  used  to  correct  refractive  errors  of  the  eye.  They  are  most  commonly 
used  to  correct  myopia  (nearsightedness)  but  can  also  be  used  to  correct  hyperopia  (farsightedness) 
and  astigmatism.  The  excimer  laser  alters  the  refractive  state  of  the  eye  by  removing  tissue  from  the 
anterior  cornea  through  a process  known  as  photoablative  decomposition.  This  process  uses  ultravio- 
let energy  from  the  excimer  laser  to  disrupt  chemical  bonds  in  the  cornea  without  causing  any  ther- 
mal damage  to  surrounding  tissue.  The  modified  anterior  corneal  surface  enables  light  to  be  focused 
on  the  retina,  thereby  reducing  or  eliminating  the  dependence  on  glasses  and  contact  lenses.  We  dis- 
cuss in  detail  all  aspects  of  excimer  laser  refractive  surgery — techniques,  indications  and  contraindica- 
tions, clinical  outcomes,  and  complications. 

(Manche  EE,  Carr  JD,  Haw  WW,  Hersh  PS.  Excimer  laser  refractive  surgery.  West ) Med  1998;  169:30-38) 


Substantial  refractive  errors  are  present  in  nearly  50% 
of  the  US  population.  Refractive  errors  cause  objects 
of  regard  to  be  focused  either  in  front  of  or  behind  the 
retina  and  result  in  blurred  vision.  These  refractive 
errors  are  typically  corrected  with  either  glasses  or  con- 
tact lenses.  About  25%  of  the  population  is  nearsighted 
(myopic),  and  about  20%  is  farsighted  (hyperopic).1 
Most  of  the  population  has  no  substantial  refractive  error 
(emmetropic).  About  30%  of  eyes  with  refractive  errors 
also  have  some  degree  of  astigmatism.1 

In  myopia,  the  optical  power  of  a resting  (unaccommo- 
dating) eye  is  too  strong,  and  the  light  rays  from  a distant 
object  are  focused  to  a point  in  front  of  the  retina  (Figure 
1).  In  hyperopia,  the  optical  power  of  a resting  (unaccom- 
modating) eye  is  too  weak,  and  the  light  rays  from  a dis- 
tant object  are  focused  to  a point  behind  the  retina  (Figure 
2).  In  emmetropia,  the  optical  power  of  a resting  (unac- 
commodating) eye  is  perfect,  and  the  light  rays  from  a dis- 
tant object  are  focused  directly  onto  the  retina  (Figure  3). 
In  eyes  with  astigmatism,  the  situation  is  slightly  more 
complex.  In  astigmatism,  the  anterior  refracting  surface  of 
the  eye  is  slightly  elliptical  rather  than  spherical.  This 
causes  light  rays  from  a distant  object  to  come  into  focus 
at  two  discrete  points  in  the  eye  (Figure  4). 


Currently,  two  types  of  excimer  laser  surgery  are 
being  used  to  reshape  the  cornea  and  thereby  change  the 
refractive  power  of  the  eye.  The  first  procedure  is  pho- 
torefractive keratectomy  (PRK),  which  involves  the  use 
of  an  excimer  laser  to  reshape  the  anterior  corneal  sur- 
face.2 The  PRK  procedure  is  commonly  used  to  correct 
myopia  and  astigmatism.  Outside  the  United  States, 
PRK  has  also  been  used  to  correct  hyperopia,  and  clini- 
cal trials  are  currently  underway  in  the  United  States.  In 
laser  in  situ  keratomileusis  (LASIK),  the  excimer  laser  is 
used  to  reshape  the  cornea  under  a corneal  flap.  In  this 
review,  we  discuss  in  detail  all  aspects  of  excimer  laser 
refractive  surgery,  including  techniques,  indications, 
contraindications,  clinical  outcomes,  and  complications. 

Excimer  Laser  Principles 

The  excimer  laser  is  based  on  the  combination  of  two 
gases:  a noble  gas  and  halogen.  These  gases  are  stable  in 
their  normal  low-energy  state.  When  a high-voltage  elec- 
trical discharge  is  delivered  in  a laser  cavity  containing 
these  gases,  however,  the  gases  combine  to  form  a higher- 
energy  excited-gas  state  compound.  The  term  “excimer” 
is  derived  from  a contraction  of  “excited  dimer.”  On  the 
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ABBREVIATIONS  USED  IN  TEXT 

D = diopters 

LASIK  = laser  in  situ  keratomileusis 
PRK  = photorefractive  keratectomy 


dissociation  of  this  high-energy  compound,  a photon  of 
energy  is  released  that  corresponds  to  the  bond  energy  of 
the  noble  gas-halogen  molecule.  This  wavelength  of  light 
energy  is  amplified  in  the  laser  system  and  results  in  the 
production  of  a high-energy  discrete  pulse  of  laser  energy. 
The  specific  wavelength  of  an  excimer  laser  depends  on 
the  composition  of  the  gases  used  in  the  laser  system.  The 
current  excimer  laser  systems  use  argon  and  fluorine 
gases.  The  argon-fluorine  excimer  lasers  emit  energy  at  a 
wavelength  of  193  nm.  This  wavelength  falls  in  the  UV-C 
range  of  the  light  spectrum.  In  contrast,  the  krypton-fluo- 
ride excimer  laser  used  in  early  laboratory  studies  emits  a 
wavelength  of  248  nm.3-4 

The  193-nm  excimer  laser  energy  is  well  absorbed  by 
the  proteins,  glycosaminoglycans,  and  nucleic  acids  that 
make  up  the  cornea.  Because  a 193-nm  photon  is  of  high- 
er energy  than  the  molecular  bond  strength  of  these  com- 
pounds, absorption  of  the  laser  energy  results  in  a break- 
ing of  the  bonds.  The  molecular  fragments  that  thus 
result  are  ejected  from  the  surface  of  the  cornea  at  super- 
sonic speeds.  The  excimer  laser  tissue  removal  process  is 
termed  “ablative  photodecomposition,”  and  it  involves 
the  removal  of  tissue  from  the  corneal  surface,  rather 
than  cutting  tissue  like  a scalpel.  When  this  procedure  is 
used  clinically,  the  ablated  tissue  appears  as  an  effluent 
plume.  Analysis  of  this  plume  has  shown  it  to  comprise 
a variety  of  high-molecular-weight  hydrocarbons.5 

Currently  approved  lasers  have  beam  diameters  of  6.0 
to  6.5  mm.  Wherever  this  broad  beam  impinges  on  tissue, 
molecular  bonds  will  be  broken  and  tissue  removed. 
Hence,  relatively  large  areas  of  the  cornea  can  be  treated 
with  each  pulse.  The  excimer  laser  technique  is,  thus, 
qualitatively  different  from  refractive  surgical  techniques 
such  as  radial  keratotomy,  which  achieves  corneal 


Figure  1. — The  ray  diagram  of  a myopic  eye  shows  that  the 
refracting  power  of  the  eye  is  too  strong.  The  light  rays  from  a 
distant  object  focus  to  a point  in  front  of  the  retina. 

reshaping  through  biomechanical  changes  mediated 
through  thin  knife  incisions. 

Several  attributes  of  the  argon-fluoride  excimer  laser 
ablation  make  it  particularly  appropriate  for  corneal 
sculpting.  The  laser  energy  is  well  absorbed  near  the 
corneal  surface  and,  thus,  should  have  few  deep  direct  or 
secondary  mechanical  (shock-wave)  effects  on  the 
corneal  tissue.  The  ablation  process  is  rapid,  and  excess 
energy  is  ejected  with  the  effluent  plume.6  There  is  min- 
imal thermal  damage  to  the  surrounding  tissue.  Because 
of  these  qualities,  the  193-nm  excimer  laser  can  be  used 
to  meticulously  reshape  large  areas  of  the  corneal  sur- 
face while  minimizing  damage  to  remaining  tissue.4 

Although  apparently  relatively  little  “collateral” 
damage  occurs  to  the  corneal  tissue  with  excimer  laser 
treatment,  corneal  wound  healing  remains  a major  vari- 
able affecting  clinical  outcomes.  Corneal  wound  healing 
includes  epithelial  healing  over  the  ablated  area7  and 
new  collagen  synthesis  in  the  superficial  stroma  in  the 
area  of  photoablation.8  Such  wound  healing  likely 
accounts  for  between-patient  variation  in  treatment 
results.  The  corneal  wound  healing  that  does  occur 
appears  to  result  in  acceptable  clinical  outcomes. 

There  is  concern  about  the  potential  for  mutagenesis 
or  carcinogenesis  with  any  laser  radiation,  especially  in 


Figure  2. — The  ray  diagram  of  a hyperopic  eye  shows  that  the 
refracting  power  of  the  eye  is  too  weak.  The  light  rays  from  a 
distant  object  focus  to  a point  behind  the  retina. 


Figure  3. — The  ray  diagram  of  an  emmetropic  eye  shows  that 
the  refracting  power  of  the  eye  is  perfect.  The  light  rays  from  a 
distant  object  focus  directly  on  the  retina. 
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Figure  4. — The  ray  diagram  of  an  astigmatic  eye  shows  that  in 
astigmatism,  the  anterior  refracting  surface  of  the  eye  is  slightly 
elliptical  rather  than  spherical.  This  causes  light  rays  from  a dis- 
tant object  to  focus  at  2 discrete  points  in  the  eye. 

the  ultraviolet  light  spectrum.  Studies  have  been  done 
showing  that  the  193-nm  excimer  laser  is  neither  muta- 
genic nor  carcinogenic.910  This  may  be  in  part  a result  of 
shielding  of  the  nucleus  by  the  cell’s  cytoplasm. 

Indications  and  Contraindications  for  PRK  and 
LASIK 

Currently,  the  use  of  PRK  and  LASIK  to  treat  low  to 
moderate  myopia  is  approved  in  the  United  States.  This 
includes  for  patients  older  than  18  years  with  refractive 
errors  ranging  from  (1.0  to  (12.0  diopters  (D)  of  myopia. 
As  much  as  4 D of  astigmatism  can  be  corrected  at  the 
same  time.  Studies  of  PRK  and  LASIK  for  the  treatment 
of  moderate  and  high  myopia  are  currently  ongoing. 

Preoperative  patient  evaluation  is  of  utmost  impor- 
tance in  determining  eligibility  for  the  PRK  and  LASIK 
procedures.  Such  an  evaluation  should  include  multiple 
refractions  and  a complete  refractive  history.  Both  sub- 
jective and  cycloplegic  refractions  should  be  obtained, 
and  the  surgeon  must  be  assured  that  the  refraction  is 
stable.  This  can  be  ascertained  by  reviewing  the  patien- 
t’s medical  record,  inspecting  old  glasses,  and  checking 
refraction  more  than  once. 

A thorough  medical  and  ocular  history  and  a complete 
ocular  examination  are  necessary  to  ensure  the  selection 
of  suitable  candidates  for  PRK  and  LASIK.  Systemic 
conditions  that  are  an  absolute  contraindication  for  PRK 
and  LASIK  include  collagen  vascular  diseases  such  as 
rheumatoid  arthritis,  systemic  lupus  erythematosus,  and 
polyarteritis  nodosa  because  of  the  risk  of  inflammatory 
wound  healing  following  PRK.  Relative  medical  con- 
traindications to  PRK  and  LASIK  include  immunodefi- 
ciency of  any  cause  because  of  the  risk  of  aberrant  wound 
healing  and  a predisposition  to  infection  and  diabetes 
mellitus  because  of  the  tendency  for  the  refraction  to 
fluctuate  with  the  blood  glucose  level  and  a possible  dif- 
ficulty in  healing  comeal  epithelial  defects.  Pregnant  or 
nursing  women  are  excluded  because  of  possible  insta- 
bility of  their  refractive  error.  Eye-specific  absolute  con- 
traindications include  ocular  surface  disorders  with  antic- 


TABLE 1 .—Advantages  and  Disadvantages  of  Laser  In  Situ  Ker- 
atomileusis Versus  Photorefractive  Keratectomy  (PRK) 


Advantages 

Rapid  visual  rehabilitation 

Minimal  pain  or  discomfort 

Low  incidence  of  haze 

Intact  Bowman's  membrane  and  epithelium 

More  predictable  with  high  levels  of  myopia 

Disadvantages 

More  serious  potential  complications 
More  difficult  to  perform  than  PRK 
Steep  surgical  learning  curve 
More  costly 

Possible  maintenance  problems  with  instrumentation 


ipated  comeal  healing  problems  such  as  the  Stevens- 
Johnson  syndrome,  cicatricial  ocular  pemphigoid,  and 
prior  chemical  comeal  bums.  Patients  with  keratoconus 
and  other  ectatic  comeal  dystrophies  often  present  to  a 
refractive  surgeon  because  of  poor  vision  with  spectacles 
and  contact  lenses.  These  conditions  are  an  absolute  con- 
traindication for  refractive  surgery  and  should  be  identi- 
fied during  preoperative  screening  with  the  aid  of  com- 
puterized comeal  topographic  analysis. 11-13  Patients  with 
evolving  cataracts  should  also  be  excluded  if  cataract 
extraction  is  anticipated  because  appropriate  selection  of 
the  intraocular  lens  power  at  the  time  of  cataract  extrac- 
tion would  obviate  the  need  for  PRK  and  LASIK.  A his- 
tory of  herpes  simplex  keratitis  is  a relative  contraindica- 
tion because  of  the  risk  of  the  reactivation  of  keratitis  fol- 
lowing PRK  and  LASIK.14  15 

Further  investigation  will  help  to  identify  preopera- 
tive characteristics  associated  with  the  outcome  of  PRK 
and  LASIK.  Aging  of  the  patient  and  higher  attempted 
PRK  corrections  have  been  shown  to  be  independent 
preoperative  characteristics  associated  with  less  likeli- 
hood of  20/40  uncorrected  visual  acuity  and  overcorrec- 
tion postoperatively.16  Clearly  more  research  in  this  area 
is  warranted. 

Having  established  a patient’s  suitability  for  PRK  and 
LASIK,  appropriate  informed  consent  is  required,  as  in 
any  surgical  procedure.  Such  informed  consent  should 
delineate  both  the  possible  optical  (such  as  glare  or  halo) 
and  physical  (such  as  scarring)  complications  of  the  pro- 
cedure. The  patient  should  also  have  a realistic  expectation 
of  the  refractive  outcome  and  understand  that  no  refractive 
procedure  can  absolutely  guarantee  “perfect”  vision. 

Mechanisms  of  Laser  Delivery 

The  clinical  excimer  laser  comprises  the  following  com- 
ponents: gases,  power  source,  laser  cavity,  beam-form- 
ing optics,  delivery  system,  aiming  system,  and  surgical 
microscope. 

For  most  current  excimer  laser  systems,  the  initial  pulse 
delivered  from  the  laser  cavity  is  a broad  rectangular  beam 
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of  irregular  energy  level.  For  clinical  use,  this  beam  needs 
to  be  homogenized  to  yield  a consistent  energy  over  the 
entire  delivery  area.  In  the  absence  of  a smooth  and  con- 
sistent beam  energy,  ablation  rates  could  vary  over  the 
treatment  area.  In  addition,  the  beam  needs  to  be  masked 
in  two  dimensions  to  the  appropriate  size  and  shape.  Such 
beam  homogenization  and  shaping  are  accomplished 
through  a number  of  beam-shaping  optics  in  the  optical 
train  of  the  laser.  In  addition,  a diaphragm17  interposed 
within  this  optical  train  masks  the  beam,  causing  it  to  be 
delivered  as  a circular  spot  of  chosen  diameter. 

Current  excimer  lasers  in  clinical  use  operate  at  ener- 
gy levels  of  about  160  to  180  millijoules  (mJ)  and  a pulse 
rate  of  5 to  10  pulses  per  second.  The  expected  ablation 
rate  of  comeal  tissue  averages  approximately  0.25  (m  per 
pulse  for  a laser  operating  at  180  mJ  per  cm2.18-20 

To  achieve  refractive  correction,  the  excimer  laser 
energy  is  applied  to  the  patient’s  cornea  in  a controlled 
manner  to  sculpt  the  appropriate  tissue  lens  from  the 
comeal  surface  for  refractive  corrections.  This  is  accom- 
plished in  most  units  by  a diaphragm  interposed  in  the 
optical  rail  of  the  system,  which  expands  as  the  treat- 
ment proceeds.  Consecutively  less  tissue  is  thus 
removed  from  the  center  to  the  periphery  of  the  ablation 
zone,  with  consequent  flattening  of  the  comeal  surface. 
The  pace  of  diaphragm  opening  and  the  duration  of  the 
procedure  are  determined  by  variables  programmed  into 
the  laser’s  computer  control. 

Other  strategies  have  been  and  are  currently  being 
developed  to  sculpt  the  comeal  surface  for  refractive  com- 
puter control.  An  ablatable  mask  (Summit  Technology, 
Waltham,  MA)  is  a polymethylmethacrylate  lens  inter- 
posed between  the  laser  and  the  patient.21-24  This  mask  is 
progressively  ablated  by  the  incoming  laser  beam.  A con- 
cave mask  is  thus  completely  ablated  centrally  before 
peripherally.  As  the  mask  shield  to  the  incoming  beam  is 
progressively  ablated  away,  the  optical  power  of  the  mask 
is  transferred  to  the  comeal  surface.  A toric  mask  can  also 
be  used  to  treat  myopic  astigmatism.  Other  laser  strategies 
include  a small  scanning  beam  (such  as  Laser  Sight  , 
Orlando,  FL)  or  a scanning  slit  (such  as  Nidek,  Gamagori, 
Japan)  that  can  be  programmed  to  properly  ablate  the 
desired  tissue.  Strategies  for  correcting  astigmatism 
include  the  ablatable  mask,  expandable  slits  (correcting 
cylindrical  errors),  and  elliptical  diaphragms  for  toric 
ablations.  In  all  such  lasers,  the  goal  is  to  remove  a sphe- 
rocylindrical tissue  lens  from  the  comeal  surface. 

Another  important  factor  in  the  development  of  the 
clinical  excimer  laser  system  is  the  modality  of  laser-eye 
coupling.  Some  investigators  initially  used  a variety  of 
handheld  fixation  devices  and  suction  rings  to  stabilize  a 
patient’s  eye.  The  manual  fixation  techniques  have  been 
abandoned,  and  the  procedure  is  performed  using  simple 
patient  fixation,  directing  the  patient  to  fixate  on  a target 
coaxial  with  the  incoming  laser  beam.  Self-fixation 
yields  better  centration  of  the  procedure  than  does  actu- 
al physical  fixation  of  the  eye.25  More  recently,  laser-eye 
coupling  has  been  achieved  by  a variety  of  eye-tracking 
devices  that  have  been  developed  to  allow  the  laser  to 


follow  the  eye  in  real  time,  thus  minimizing  the  effects 
of  eye  movements  during  the  procedure. 

PRK  Procedure  and  Postoperative  Management 

Preoperatively,  the  operative  eye  is  labeled,  and  the  con- 
tralateral eye  is  patched.  This  is  to  ensure  that  the  patient 
maintains  fixation  with  the  operative  eye  and  does  not 
inadvertently  fixate  with  the  fellow  eye.  The  refractive 
correction  is  confirmed.  Mild  sedation  may  be  given  to 
the  patient  before  the  operation.  The  patient  is  positioned 
on  the  excimer  laser  chair.  A topical  anesthetic  is  applied 
in  multiple  applications,  and  then  a lid  speculum  is 
placed.  The  surgeon  should  ensure  that  the  patient  is  com- 
fortable and  able  to  cooperate  during  the  treatment.  The 
patient  is  then  properly  aligned  under  the  microscope  of 
the  excimer  laser.  In  general,  the  patient  is  asked  to  fixate 
on  a light  that  is  coaxial  with  the  incoming  laser  beam. 
The  patient  should  then  be  reassured  about  the  snapping 
sound  of  the  laser  and  the  odor  associated  with  the  abla- 
tion of  corneal  tissue.  A round  optical  zone  marker  is  used 
to  mark  the  border  of  epithelium  to  be  debrided.  The 
epithelium  is  then  carefully  removed  using  one  of  a vari- 
ety of  methods,  including  manual  scraping,  rotating 
brushes,  or  the  excimer  laser  itself  (transepithelial  tech- 
nique). With  all  techniques,  care  is  taken  not  to  damage 
Bowman’s  layer.  Moreover,  the  basal  epithelial  cells  must 
be  meticulously  removed  because  residual  epithelium 
would  block  the  incoming  beam  and  lead  to  uneven  abla- 
tion. On  the  removal  of  epithelium — generally  about  7 
mm  in  diameter  to  accommodate  a 6.0-  to  6.5-mm  laser 
optical  zone  size — centration  is  assured  and  the  foot  pedal 
of  the  laser  depressed.  A typical  treatment  may  take 
approximately  200  laser  pulses,  20  seconds  at  10  Hz  or  40 
seconds  at  5 Hz. 

At  the  end  of  the  procedure,  a combination  antibiotic 
and  steroid  solution,  a topical  nonsteroidal  drop,  and  a 
bandage  contact  lens  are  placed  in  the  patient’s  eye.  The 
use  of  topical  nonsteroidal  anti-inflammatory  agents  and 
soft  contact  lenses  have  been  shown  to  decrease  postop- 
erative pain  following  PRK.26  Patients  may  be  given  oral 
nonsteroidal  agents  or  narcotics  and  sleeping  medications 
to  make  their  first  night  comfortable.  The  patient  is 
observed  closely  until  the  epithelium  is  healed,  generally 
by  72  hours.  On  epithelial  healing,  a tapering  regimen  of 
corticosteroids  is  generally  used  for  the  first  several 
months.  The  necessity  and  appropriate  use  of  steroids 
remains  a matter  of  controversy.  A randomized  double- 
masked  study  of  the  use  of  topical  corticosteroid  after 
PRK  failed  to  show  a sustained  benefit  compared  with 
placebo  after  the  cessation  of  therapy.27  Other  authors, 
however,  have  reported  a significant  role  for  topical  corti- 
costeroids in  modulating  postoperative  wound  healing.28 
Further  studies  may  clarify  the  specific  role  of  topical  cor- 
ticosteroid use  in  the  postoperative  management  of  PRK. 

Clinical  Results 

The  excimer  laser  underwent  extensive  clinical  studies 
in  the  United  States  for  about  six  years  before  receiving 
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approval  by  the  Food  and  Drug  Administration  in  Octo- 
ber 1995.  The  initial  studies  focused  on  the  correction  of 
myopia  in  the  range  of  1.0  to  7.75  D.29-31  Other  investi- 
gators have  looked  at  the  use  of  the  excimer  laser  for  the 
correction  of  higher  myopia32-38  and  astigma- 
tism.21,23,39'41  For  a refractive  procedure  such  as  PRK. 
there  are  four  important  indices  of  outcome:  the  likely 
postoperative  uncorrected  visual  acuity  and  predictabil- 
ity, stability,  and  safety  of  the  procedure. 

A general  review  of  the  literature  shows  uncorrected 
visual  acuity  following  PRK  in  patients  with  lower 
degrees  of  myopia  to  range  from  80%  to  95%  of  patients 
with  uncorrected  visual  acuity  of  20/40  or  better  and 
50%  to  70%  of  patients  at  20/20  or  better.  Recent  stud- 
ies report  better  results  than  investigations  in  the  earlier 
phases  of  clinical  excimer  development,  suggesting 
improvement  of  the  PRK  procedure.  In  phase  III  clinical 
trials,  for  instance,  the  use  of  Summit  and  VISX,  Inc. 
(Santa  Clara,  CA)  resulted  in  uncorrected  visual  acuities 
of  20/40  in  more  than  95%  of  eyes.29-31 

The  predictability  of  PRK  is  an  indication  of  the 
refractive  accuracy  and  is  usually  reported  as  the  per- 
centage of  eyes  achieving  a correction  within  (0.50  D (or 
(1.00  D)  of  the  desired  refractive  correction.  For  low 
myopia,  about  half  of  patients  fall  within  0.5  D of 
attempted  correction,  about  three  quarters  of  patients 
within  1.0  D,  and  about  95%  of  patients  within  2 D of 
attempted  correction.  Studies  of  higher  degrees  of 
myopia  show  somewhat  less  predictability  and  postop- 
erative uncorrected  vision.32-38 

Stability  data  for  PRK  are  important  for  two  reasons. 
The  interval  between  the  surgical  procedure  and  a sta- 
ble refraction  allows  the  determination  of  the  earliest 
reasonable  time  when  reoperation  might  be  considered 
for  residual  refractive  errors.  The  long-term  stability 
data  for  refractive  surgical  procedures  allow  accurate 
refractive  correction  with  minimal  risk  of  future  large 
changes  in  refraction.  For  example,  ten-year  postopera- 
tive radial  keratotomy  data  have  shown  that  a propor- 
tion of  patients  became  hyperopic  long  after  their  orig- 
inal operation  to  reduce  myopia.42  Studies  of  PRK,  to 
date,  have  not  shown  this  progressive  hyperopia  effect. 
In  the  early  wound  healing  phase,  many  patients  who 
have  had  excimer  laser  therapy  regress  somewhat, 
appearing  to  plateau  at  a relatively  stable  correction 
after  about  six  months.  Such  stabilization  may  take 
longer  in  patients  with  higher  diopter  corrections.  Sta- 
bility and  ultimate  outcome  may  be  affected  by  a 
patient’s  wound  healing  pattern.  Most  patients  follow 
the  typical  pattern  of  slight  regression  early  in  the 
course,  with  subsequent  stabilization.  Better  under- 
standing of  the  individual  wound  healing  response  may 
suggest  pharmacologic  interventions  to  modulate  the 
outcome  following  PRK. 

Safety  is  typically  reported  as  the  percentage  of  eyes 
losing  two  or  more  lines  of  best  spectacle-corrected 
visual  acuity  on  the  Snellen  chart  as  the  result  of  surgi- 
cal treatment.  In  a recent  report  of  the  outcome  of  PRK 
for  low,  moderate,  and  high  myopia  in  504  eyes,36  for 


myopia  below  (5.00  D,  4%  of  eyes  lost  two  or  more  lines 
of  best-corrected  visual  acuity;  for  myopia  of  between 
(5.00  and  (10.00  D,  8%  of  eyes  lost  two  or  more  lines; 
and  for  PRK  above  (10.00  D,  22%  of  eyes  lost  two  or 
more  lines  of  best  spectacle-corrected  visual  acuity.  The 
increased  loss  of  best-corrected  visual  acuity  observed 
with  PRK  corrections  of  high  myopia  is  usually  attrib- 
uted to  scarring.  Future  refinements  in  PRK  laser  abla- 
tion may  reduce  the  likelihood  of  this  complication. 

Excimer  laser  PRK  has  also  been  used  following 
other  refractive  surgical  procedures  such  as  radial  kera- 
totomy. Eyes  with  residual  refractive  errors  following 
refractive  keratotomy  have  been  treated  with  the 
excimer  laser  to  achieve  better  correction.  In  a large, 
prospective,  multicenter  clinical  trial  to  evaluate  the 
safety  and  efficacy  of  PRK  following  previous  refractive 
surgery  (primarily  refractive  keratotomy),43  there  was  a 
high  incidence  of  postoperative  corneal  scarring  and  loss 
of  best  spectacle-corrected  visual  acuity.  Consequently, 
PRK  should  probably  not  be  performed  in  eyes  previ- 
ously treated  with  refractive  keratotomy. 

Complications 

Complications  of  refractive  surgical  procedures  such  as 
PRK  and  LASIK  can  be  considered  primarily  optical  or 
“physical.”  Optical  complications  include  glare,  halo, 
decreased  contrast  sensitivity,  and  diplopia.  Glare  and 
halo  symptoms  are  likely  due  to  the  optical  effects  of 
light  passing  through  the  border  between  centrally  treat- 
ed and  peripherally  untreated  cornea.  An  eye  with  a 
larger  pupil  would  be  more  likely  to  manifest  the  symp- 
toms of  glare  and  halo,  especially  at  night  when  the 
pupillary  diameter  is  greatest. 

Physical  complications  of  PRK  and  LASIK  include 
scarring,  microbial  keratitis,  and  sterile  keratitis  (infil- 
trates). Some  degree  of  corneal  wound  healing  after  PRK 
is  indicative  of  anticipated  corneal  wound  healing.  More 
substantial  haze  and  scarring  indicate  aggressive  wound 
healing  and  may  lead  to  the  regression  of  effect  and  loss 
of  best  spectacle-corrected  visual  acuity,  as  well  as  opti- 
cal effects  such  as  decreased  contrast  sensitivity,  diplop- 
ia, glare,  and  halo.  Corneal  haze  typically  decreases  dur- 
ing the  first  12  months  following  PRK.  Microbial  kerati- 
tis is  an  unlikely  complication  of  refractive  surgical  pro- 
cedures in  general  and  has  been  reported  to  occur  in  1 of 
2,400  cases  of  refractive  keratotomy.44  It  requires  imme- 
diate culture  of  corneal  scrapings  and  intensive  topical 
therapy  with  fortified  broad-spectrum  antibiotics.  Scar- 
ring following  the  resolution  of  infection  may  limit  best 
spectacle-corrected  visual  acuity  and  might  in  theory 
require  corneal  transplantation.  Since  the  use  of  soft  con- 
tact lenses  and  topical  nonsteroidal  anti-inflammatory 
medications  to  ameliorate  pain  during  the  initial  72  hours 
after  PRK,  the  occurrence  of  sterile  infiltrates  has  been 
reported,26  45-46  which  poses  a diagnostic  dilemma  to  oph- 
thalmologists. Therapy  for  such  sterile  infiltrates 
includes  the  use  of  topical  corticosteroids,  which  might 
exacerbate  a case  of  unrecognized  microbial  keratitis.  It 
is  imperative,  therefore,  that  microbial  keratitis  be  ruled 
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out  before  the  use  of  topical  corticosteroids  is  contem- 
plated for  postoperative  subepithelial  infiltrates. 

Correction  of  Astigmatism 

Multiple  studies  have  demonstrated  the  safety  and  effi- 
cacy of  using  the  excimer  laser  to  correct  myopic  astig- 
matism.47-55 This  procedure  is  labeled  toric  PRK  or  pho- 
toastigmatic  refractive  keratectomy  and  involves  prefer- 
ential reshaping  of  the  cornea  along  a specified  axis  by 
either  a nonspherical  (elliptical)  ablation  or  an  ablatable 
mask.  With  current  nomograms,  44%  to  94%  of  cases  of 
astigmatism  can  be  corrected,47'49,51-53  and  55%  to  93% 
of  eyes  have  an  uncorrected  visual  acuity  of  20/40  or 
better.47,48,51-56 

In  a Food  and  Drug  Administration  phase  III  clinical 
trial  evaluating  the  safety  and  efficacy  of  photoastigmat- 
ic  keratectomy  using  the  Summit  Apex  Plus  excimer 
laser  in  93  eyes,  a 90%  reduction  in  compound  myopia 
(spherical  equivalent)  and  a 64%  reduction  in  myopic 
astigmatism  were  seen  at  one-year  follow-up.56  In  these 
patients,  81%  of  eyes  were  within  1.0  D of  attempted 
correction,  and  93%  had  an  uncorrected  visual  acuity  of 
20/40  or  better.  Five  percent  lost  more  than  two  lines  of 
best  spectacle-corrected  visual  acuity.  All  eyes  with  haze 
had  20/20  or  better  best-corrected  visual  acuity.  Contrast 
sensitivity  function  was  temporarily  diminished  but 
returned  to  preoperative  levels  by  6 to  12  months.57 

Excimer  Laser  In  Situ  Keratomileusis 

During  recent  years,  LASIK  has  become  the  procedure 
of  choice  for  moderate  to  high  levels  of  myopia  among 
refractive  surgeons.  This  procedure  combines  the  devel- 
opments made  in  lamellar  surgery  during  the  past  50 
years  with  the  technology  and  accuracy  of  the  excimer 
laser.  It  involves  the  use  of  a microkeratome  to  create  a 
superficial  corneal  flap,  subsequent  stromal  ablation  of 
the  exposed  corneal  bed  with  the  excimer  laser,  and 
repositioning  of  the  corneal  flap. 

Historically,  the  foundation  for  LASIK  is  largely  cred- 
ited to  Jose  Ignacio  Barraquer,  MD.  In  the  late  1940s, 
Barraquer  performed  freehand  lamellar  dissection  in  con- 
junction with  the  excision  of  stroma  . Since  then,  many 
refinements  have  been  made  in  lamellar  surgery,  includ- 
ing the  use  of  the  automated  microkeratome  and  the 
development  of  the  excimer  laser.  In  1988,  Pallikaris  ini- 
tiated the  use  of  the  excimer  laser  in  studies  on  rabbit 
eyes.58  This  led  to  his  investigation  of  the  laser  in  sight- 
ed human  eyes  in  1991.  Many  recent  studies  have 
demonstrated  the  effectiveness  of  LASIK  in  reducing 
myopia.59-75  Currently,  LASIK  is  performed  on  hundreds 
of  thousands  of  people  with  myopia  worldwide. 

Patient  Selection 

Typically,  LASIK  had  been  used  for  moderate  to  high 
levels  of  myopia  (4.0  to  16.0  D)  in  which  PRK  may 
yield  suboptimal  results.  With  improvements  in  surgical 
techniques  and  stable  visual  outcomes  reported  follow- 


ing LASIK,  however,  it  is  now  being  successfully  used 
by  many  refractive  surgeons  to  treat  the  low-level  range 
of  myopia  as  well.61,62  As  with  PRK,  patients  must  be 
older  than  18  years,  demonstrate  stability  in  cycloplegic 
refraction  for  at  least  12  months,  and  have  a central 
corneal  thickness  not  less  than  500  (m  for  myopia  less 
than  10  D and  not  less  than  550  (m  for  myopia  of  10  to 
16  D.  Patients  with  as  much  as  7.0  D of  hyperopia  and 
7.0  D of  astigmatism  may  also  be  candidates.65 

Absolute  contraindications  include  eyes  with  corneal 
disorder  in  shape,  thickness,  or  inflammatory  status. 
Thus,  eyes  with  keratoconus;  corneal  ectasias;  and 
corneas  that  are  thin,  active,  or  that  have  been  recently 
inflamed  (that  is,  with  herpetic  keratitis)  should  be 
excluded.  Relative  contraindications  include  patients 
with  systemic  vasculitis,  autoimmune  disease,  collagen 
disorders,  and  diabetes  mellitus  or  other  states  with 
abnormal  healing.  In  addition,  in  monocular  patients, 
patients  with  unstable  precorneal  tear  film  such  as  in  the 
sicca  syndrome,  and  those  with  endothelial  counts  of 
less  than  1,500  cells,  the  procedure  should  also  be  con- 
sidered as  relatively  contraindicated. 

Technique 

After  patient  education  and  informed  consent,  a topical 
antibiotic  drop  and  a topical  anesthetic  (proparacaine 
hydrochloride,  0.5%  solution)  are  placed  in  the  eye. 
After  the  patient  is  prepared  and  draped,  a wire-lid 
speculum  is  placed  in  the  operated  eye.  A LASIK  mark- 
er is  used  to  facilitate  appropriate  realignment  of  the 
flap.  A LASIK  pneumatic  suction  ring  is  placed  on  the 
eye,  and  the  intraocular  pressure  is  raised  to  greater  than 
65  mm  of  mercury.  The  microkeratome  is  positioned  on 
its  tracks  and  used  to  resect  a 130-  to  180-(m  corneal 
flap  with  a 300-degree  circumference.  Depending  on  the 
type  of  microkeratome,  the  corneal  flap  may  be  hinged 
along  the  nasal  or  superior  border  of  the  cornea. 

Using  a spatula  or  a forcep,  the  flap  is  elevated  along 
its  hinged  border,  and  the  excimer  laser  is  used  to  pho- 
toablate  the  stromal  bed.  The  stromal  bed  is  irrigated  with 
an  isotonic  sodium  chloride  solution,  and  the  flap  is  reap- 
proximated using  the  corresponding  epithelial  markings 
of  the  flap  and  the  limbus  created  by  the  LASIK  marker. 
Drying  the  cut  edges  and  allowing  the  cornea  to  set  for 
approximately  2 to  5 minutes  allows  the  flap  to  adhere  to 
the  underlying  stromal  bed  without  the  need  for  sutures. 
The  lid  speculum  and  drapes  are  removed,  and  the  adher- 
ence of  the  flap  is  assessed  by  asking  the  patient  to  blink. 

Postoperatively,  patients  may  wear  a transparent  eye 
shield  and  are  asked  to  refrain  from  rubbing  their  eyes. 
They  are  given  a short  course  of  topical  broad-spectrum 
antibiotics,  topical  steroids,  and  artificial  tears.  Patients 
are  observed  on  the  first  postoperative  day  and  regular- 
ly thereafter  at  the  discretion  of  the  refraction  surgeon. 

Clinical  Results 

Early  Summit  phase  I investigations  on  excimer  laser 
myopic  keratomileusis  yielded  promising  results.  In  six- 
month  results  on  47  eyes,  16  (34%)  had  an  uncorrected 
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visual  acuity  of  20/25  or  better,  and  3 1 (66%)  had  20/40 
or  better.75  Since  then,  several  recent  studies  have  demon- 
strated the  safety,  stability,  predictability,  and  efficacy  of 
LASIK  in  reducing  myopia.59-75  With  current  technology 
and  nomograms,  uncorrected  visual  acuity  on  the  first  day 
following  the  surgical  procedure  is  20/40  or  better  in  86% 
of  patients  with  low  myopia  and  astigmatism.60  With 
longer  follow-up,  a review  of  current  literature  demon- 
strates an  uncorrected  visual  acuity  of  20/20  or  better  in 
30%  to  80%60-62-63-71-74  of  eyes  and  20/40  or  better  in  about 
70%  to  90%  of  eyes.60-62-74  The  results  vary  depending  on 
the  level  of  preoperative  myopia.65 

Because  LASIK  is  typically  used  to  correct  higher 
levels  of  myopia,  consideration  of  the  preoperative  level 
of  myopia  and  attempted  correction  should  be  noted 
before  comparing  results  of  PRK  with  those  of  LASIK 
in  the  current  literature.  In  a recent  study  comparing 
PRK  with  LASIK  in  the  treatment  of  low  to  moderate 
amounts  of  myopia  ((1.25  to  -6.00  D),  at  one-year  fol- 
low-up, 83%  (85/103  eyes)  of  eyes  undergoing  LASIK 
had  an  uncorrected  visual  acuity  of  20/20  compared  with 
72%  (221/307  eyes)  of  eyes  treated  with  PRK  63 

Predictability  is  also  an  important  indicator  of 
refractive  surgical  outcome.  With  the  use  of  LASIK, 
81%  to  89%  of  eyes  are  within  ( 1.0  D of  attempted  cor- 
rection. 59-60-63  Predictability,  however,  decreases  with 
increasing  level  of  myopia.62  In  higher  levels  of 
myopia,  60%  to  78%  of  eyes  are  within  (1.0  D of 
attempted  correction. 59-62-66-68-77 

As  with  PRK,  there  may  be  a subtle  loss  in  contrast  sen- 
sitivity following  LASIK.  This  is  measurable  only  with  rig- 
orous testing.  These  subtle  losses,  however,  may  return  to 
preoperative  states  3 months  after  LASIK  and  6 to  12 
months  after  PRK  62  In  addition,  there  may  be  some  regres- 
sion (about  0.5  D)  within  three  months  after  LASIK.  High- 
er levels  of  myopia  may  lead  to  a further  regression.66 

The  LASIK  procedure  offers  several  advantages  over 
PRK  (Table  1).  Unlike  the  extended  postoperative 
recovery  period  after  PRK,  there  is  rapid  visual  rehabil- 
itation after  LASIK.  On  the  first  postoperative  day  fol- 
lowing LASIK,  61%  to  80%  of  patients  will  have  uncor- 
rected visual  acuity  of  20/40  or  better,  depending  on  the 
level  of  myopia.58  In  addition,  patients  usually  have  only 
mild  irritative  symptoms  or  foreign  body  sensation 
immediately  following  LASIK.  Unlike  with  PRK,  the 
incidence  of  corneal  scarring  and  haze  are  substantially 
reduced  after  LASIK.71-72 

Complications  may  occur  following  LASIK,  howev- 
er. The  most  common  complication  is  undercorrection. 
As  in  any  refractive  surgical  procedure,  all  patients 
should  be  educated  about  the  procedure  and  have  a real- 
istic perception  of  the  surgical  outcome.  In  most  cases, 
retreatment  of  undercorrection  is  straightforward  and 
yields  good  results.67  The  most  serious  complications 
can  occur  during  the  creation  of  the  corneal  flap.  Perfo- 
ration into  the  anterior  chamber  with  the  microkeratome, 
with  resultant  intraocular  damage  to  the  lens,  ciliary 
body,  and  iris  has  been  reported.  Mechanical  complica- 
tions may  also  arise:  loss  of  suction,  microkeratome 


malfunction,  and  poor  surgical  technique.  This  can 
result  in  a number  of  flap  complications,  including  an 
irregular  flap,  complete  excision  of  the  flap  with  a resul- 
tant free  flap,  too  thin  a flap,  too  thick  a flap,  a button- 
holed flap,  and  wrinkles  in  the  flap.  Raising  the  intraoc- 
ular pressure  during  the  intraoperative  phase  may  also 
result  in  retinal  hemorrhages  and  vein  occlusions. 

The  loss  of  best  spectacle-corrected  visual  acuity  of 
more  than  one  line  of  Snellen  visual  acuity  may  occur  in 
0%  to  8.8  % of  eyes  undergoing  LASIK.59-68-72-74-75  This 
may  result  from  irregular  astigmatism,  progressive  myopic 
maculopathy,  epithelial  ingrowth,  or  other  complications. 

The  limitations  of  surface  refractive  techniques  such 
as  PRK  have  led  to  the  evolution  of  more  complicated 
lamellar  surgical  procedures  such  as  LASIK.  This  pro- 
cedure is  technically  demanding  and  has  a steep  surgical 
learning  curve.  In  expert  hands,  however,  LASIK  may 
be  more  effective  than  PRK  in  the  treatment  of  moder- 
ate to  high-level  myopia  with  shorter  postoperative  visu- 
al rehabilitation,  earlier  stable  and  predictable  outcomes, 
and  less  corneal  haze.63-75  Refinements  in  the  microker- 
atomes,  technology,  software,  and  techniques  will  lead 
to  further  improvements  in  the  precision  of  LASIK  for 
the  treatment  of  refractive  error. 

Conclusions 

Modem  excimer  laser  refractive  surgery  is  an  exciting 
field  of  medicine  that  provides  ophthalmologists  with  a 
tool  to  lessen  or  eliminate  patients’  dependence  on  glasses 
and  contact  lenses.  The  field  is  a dynamic  one  with  the 
introduction  of  newer,  more  advanced  technology  and  sur- 
gical techniques  at  a rapid  pace.  These  advances  should 
enable  refractive  surgeons  to  treat  patients  with  higher  lev- 
els of  nearsightedness,  astigmatism,  and  hyperopia  in  the 
near  future.  As  the  technology  and  techniques  improve,  we 
should  develop  a better  understanding  of  the  importance  of 
laser-tissue  interactions,  comeal  wound  healing,  and  the 
role  of  pharmacologic  agents  in  modulating  refractive  out- 
comes. These  advances  should  allow  PRK  and  LASIK  to 
become  more  predictable  with  fewer  complications. 
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Important  Advances  in  Clinical  Medicine 


Psychiatry 

Irwin  I.  Rosenfeld,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
psychiatry.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple  epitome,  and 
an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be 
unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay 
abreast  of  these  items  of  progress  in  psychiatry  that  have  recently  achieved  a substantial  degree  of  authoritative  accep- 
tance, whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Psychiatry  of  the  Califor- 
nia Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Rosenfeld  and  the  Panel. 


Advances  in  Mood  Stabilizing  Medications 

In  the  past  decade,  lithium’s  limitations  as  an  acute  and 
prophylactic  treatment  for  patients  with  manic-depres- 
sive illness  have  been  recognized.  In  addition,  studies 
have  revealed  that  about  50%  of  patients  may  show  only 
a partial  therapeutic  response  and  inadequate  prophylac- 
tic effect.  Certain  diagnostic  subtypes  (dysphoric  mania, 
rapid  cycling)  have  notably  poor  response  rates  to  lithi- 
um therapy, and  a substantial  number  of  patients  cannot 
tolerate  its  side  effects  or  are  unable  to  achieve  blood  lev- 
els that  are  necessary  for  complete  suppression  of  symp- 
tomatology. This  experience  has  necessitated  the  study  of 
adjunctive  and  alternative  treatment  options  to  lithium. 

Several  anticonvulsants  have  emerged  as  major  mood 
stabilizing  alternatives  to  lithium  therapy  for  bipolar  ill- 
ness. Data  on  carbamazepine  and  valproate  indicate  that 
while  they  appear  to  prevent  manic  and  depressive 
episodes  in  patients  inadequately  responsive  to  lithium 
carbonate,  they  may  not  be  sufficient  for  monotherapy. 
Two  newer  anticonvulsant  agents,  gabapentin  and  lamot- 
rigine,  have  shown  promise  in  the  treatment  of  patients 
with  bipolar  disorders.  Both  gabapentin  and  lamotrigine 
differ  from  other  mood  regulators  in  two  major  ways:  (1) 
their  reported  frequent  effectiveness  for  treating  resistant 
patients,  and  (2)  their  relatively  benign  side-effect  pro- 
files that  make  discontinuation  due  to  side  effects  rare. 

Gabapentin  increases  gamma  amino  butyric  acid 
(GABA)  turnover  and  whole  blood  serotonin,  increases 
breakdown  of  glutamic  acid,  and  modulates  norepinephrine 
and  dopamine  in  vivo.  Case  reports  have  described  its 
potential  psychiatric  indications  in  bipolar  disorder,  panic 
disorder,  generalized  anxiety  disorder  and  behavioral 
dyscontrol.  The  post-absorption  half-life  is  5-7  hours  with 
rapid  crossing  of  the  blood  brain  barrier.  The  usual  starting 
dose  of  gabapentin  is  300  mg  once  a day;  the  dose  is 


increased  and  rapidly  titrated  every  three  to  five  days  to  the 
mood  stabilizing  dose,  which  is  most  often  between 
900-2700  (up  to  4800  reported)  mg  per  day  typically  taken 
in  divided  doses.  Therapeutic  effect  is  noticed  from  within 
a week  up  to  a month.  Gabapentin  is  generally  well  tolerat- 
ed. The  most  common  side  effects  are  sedation,  dizziness, 
unsteadiness,  nystagmus,  ataxia,  fatigue,  tremor  and 
diplopia,  which  stop  when  the  drug  is  stopped. 

Lamotrigine  acts  upon  the  voltage-dependent  sodium 
channels,  resulting  in  inhibited  release  of  the  excitatory 
neurotransmitters  glutamate  and  aspartate,  and  stabiliza- 
tion of  the  neuronal  membranes.  Early  reports  suggest  that 
lamotrigine  may  be  beneficial  in  patients  with  treatment- 
resistant  bipolar  disorders,  including  mixed  and  rapid 
cycling  illness.  Its  use  in  treating  unipolar  depression  and 
anxiety  disorders  has  not  been  extensively  studied.  The 
inhibition  of  glutamate  may  suggest  a role  for  lamotrigine 
in  mania  following  ischemic  stroke.  Usual  initiating  dose 
of  lamotrigine  is  25  mg  once  or  twice  a day,  and  this  is 
increased  by  25-50  mg  every  1-2  weeks,  to  reach  the 
usual  effective  dose  range  of  1 00-200  mg  per  day.  Thera- 
peutic effect  is  generally  noticed  within  a month  of  start- 
ing treatment.  The  most  commonly  reported  adverse 
effects  of  lamotrigine  are  dizziness,  diplopia,  ataxia, 
blurred  vision,  nausea,  and  vomiting.  A severe  morbilli- 
form or  maculopapular  rash,  developing  within  the  first  six 
weeks  which  is  related  to  starting  dose  and  escalation  of 
titration,  can  be  a special  clinical  hazard  (rate  in  adults  one 
in  every  thousand  patients  with  higher  incidence  below 
age  sixteen).  These  effects  subside  when  medication  is  dis- 
continued, but  can  be  problematic  to  treat. 

The  principal  advantage  of  gabapentin  and  lamotrig- 
ine over  lithium  is  that  routine  serum  monitoring  of  drug 
levels  is  not  essential  during  therapy.  However,  as  with 
all  bipolar  patients,  one  should  be  aware  of  a possible 
paradoxical  switch  to  mania  or  provocation  of  rapid 
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cycling.  Also,  while  gabapentin  may  be  safely  used  in 
combination  with  depakote  and  carbamazepine,  their 
doses  need  adjustment  when  lamotrigine  is  initiated. 
Valproic  acid  should  be  reduced  in  dosage  before  starting 
lamotrigine  to  decrease  inhibition  of  metabolism  and 
reduce  the  risk  of  rash.  Due  to  enzyme  induction,  the 
dose  of  carbamzepine  may  need  to  be  reduced  when  lam- 
otrigine treatment  is  initiated.  The  relatively  recent  use  of 
gabapentin  and  lamotrigine  for  mood  disorders  limits  the 
information  regarding  their  long  term  therapeutic  effica- 
cy, and  potential  emergent  side  effects. 

Other  modalities  being  studied  as  mood  stabilizers 
include  calcium  channel  blockers,  and  thyrotropin  releas- 
ing hormone  (TRH)  plus  other  endogenous  neuropeptides. 
Calcium  channel  blockers  like  verapamil  and  nimodipine 
are  showing  special  promise  for  rapid  and  ultra  rapid 
cycling.  Preliminary  findings  have  suggested  that  the  dihy- 
dropyridine class  of  L-type  calcium  channel  blockers, 
which  includes  nimodipine,  isradipine  etc.,  compared  to  the 
phenylalkalamine  verapamil  may  have  greater  mood  stabi- 
lizing effects,  and  potential  as  an  alternative  or  adjunct  to 
lithium.  Preliminary  data  on  TRH  indicate  possible  acute 
anti-depressant,  anti-anxiety,  and  anti-suicide  effects. 

Although  the  search  for  safer  alternatives  to  lithium 
therapy  in  affective  disorders  is  increasingly  promising, 
further  research  of  the  newer  mood  stabilizing  medications 
is  warranted  in  order  to  establish  their  safety  and  efficacy. 

BARTON  J.  BLINDER  MD,  PhD 
SUVARNA  BHAT,  MD 
VISANT  A.  SANATHARA 
Inine,  California 
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Traumatic  Disorders — Contemporary 
Directions 

Emotional  reactions  to  trauma  have  been  recorded  since 
ancient  times.  In  this  century,  the  study  of  World  War  I vet- 
erans (“shell  shock”).  World  War  II  consequences  (“trau- 
matic neurosis”),  and  later  DSM-I  (Gross  Stress  Reaction), 
DSM-II  (“Transient  Situational  Disturbance”),  Holocaust 
Survivors  (“Survivors’  Syndrome”),  and  DSM-III  (PTSD) 
all  constituted  additions  to  a crystallized  modem  under- 
standing of  trauma  reactions. 

Since  1980,  when  Post  Traumatic  Stress  Disorder  (PTSD) 
became  part  of  the  official  psychiatric  nomenclature  (DSM- 
III),  a concerted  effort  has  been  made  by  specialists  in  psy- 
chiatric trauma  to  legitimize  PTSD  as  a complex  psychiatric 
disorder.  Trauma  can  result  in  a range  of  disorders.  The  most 
commonly  associated  conditions  with  trauma  are:  PTSD, 
Acute  Stress  Disorder,  other  Anxiety  Disorders,  Mood  Dis- 
orders, Somatization  Disorders.  Dissociative  Disorders,  Sub- 
stance Abuse,  and  Adjustment  Disorders.  On  the  other  hand, 
early  childhood  exposure  to  severe  trauma  more  often  results 
in  affective  psychopathology  with  little  resemblance  to 


PTSD.  The  type  of  traumatic  psychopathology  may  be  deter- 
mined by  the  interaction  of  factors:  type  of  trauma,  age  of 
impact,  preexisting  biological  vulnerability,  and  possibly  the 
complexity  of  affected  brain  mechanisms. 

Diagnosis  of  Post  Traumatic  Stress  Disorder  represents 
the  prototype  of  traumatic  disorders.  The  symptomatology 
includes  a classical  triad  of  symptoms:  a)  The  re-experi- 
encing  of  the  traumatic  event,  b)  Both  persistent  avoidance 
of  stimuli  associated  with  the  trauma  and  numbing  of  gen- 
eral responsiveness,  c)  Symptoms  of  hyperarousal  (diffi- 
culty falling  asleep,  insomnia,  irritability,  angry  outbursts, 
etc.).  These  symptoms  occur  after  the  exposure  via  experi- 
encing, witnessing,  or  confronting  an  event  that  is  per- 
ceived as  threatening  and  is  accompanied  by  intense  fear, 
horror,  and  helplessness.  Prevalence  of  PTSD  is  7.2  per- 
cent in  the  generation  population.  Between  50  and  90  per- 
cent of  patients  with  PTSD  have  comorbid  disorders  such 
as  anxiety,  depression  and  alcohol  abuse. 

Other  traumatic  disorders  include  acute  stress  disorder,  a 
condition  that  resembles  PTSD  but  is  characterized  by  a one- 
month  duration  (following  the  trauma)  and  includes  signifi- 
cant dissociative  symptoms.  Anxiety  disorders  (more  often 
panic  disorders  and  generalized  anxiety)  are  often  the  main 
psychiatric  manifestation  after  traumatic  stress.  Most  anxiety 
disorders  occur  more  often  in  combination  with  other  diag- 
noses rather  than  “pure  culture”  clinical  forms.  While,  for 
example,  major  depression  may  not  exhibit  a different  pic- 
ture after  a known  traumatic  stress,  a history  of  traumatic 
stress  may  add  additional  biological  abnormalities  and  may 
thus  influence  significantly  the  outcome  of  treatment. 

After  major  traumatic  events  such  as  a catastrophe  affect- 
ing an  entire  community,  PTSD  is  relatively  rare.  Emotional 
manifestations  of  some  kind  are  common,  however.  The 
majority  of  traumatized  individuals  will  present  a transient 
benign  reaction  characterized  by  terror,  a sense  of  unreality, 
some  depersonalization,  some  re-experiencing,  transient 
anxiety,  a sense  of  loss,  and  some  preoccupation  with  images 
of  the  trauma  that  subsides  within  about  3 to  4 months.  Risk 
factors  for  patients  to  PTSD  after  a community  trauma 
include  past  psychiatric  history,  family  psychiatric  history, 
genetics,  personality  style  such  as  neuroticism,  introversion, 
personality  disorder,  history  of  trauma,  low  socioeconomic 
status,  low  intelligence,  and  even  a family  history  of  trauma. 

PTSD.  the  prototype  of  traumatic  disorders,  is  accom- 
panied by  biological  markers  such  as  an  increase  in  blood 
pressure,  pulse,  glucocorticoid  receptors,  T3  and  analgesia 
and  reflect  a marked  sympathetic  automatic  overdrive,  and 
a decrease  in  cortisol,  alpha  2 adrenergic  receptor  activity, 
and  stage  three  and  four  of  sleep.  In  addition,  acute  stress  is 
characterized  by  significant  elevation  of  cortisol.  Individu- 
als suffering  from  chronic  PSTD,  on  the  other  hand,  have 
blunted  plasma  cortisol. 

Recent  and  preliminary  studies  show  that  PTSD  patients 
in  veterans’  hospitals  have  an  average  of  15  severe  traumat- 
ic events  in  their  lifetimes.  Thus,  in  comparison  to  controls, 
individuals  who  develop  PTSD  are  more  likely  to  have  had 
previous  trauma.  Finally,  variants  of  PTSD  occur.  “Com- 
passion fatigue,”  a form  of  traumatic  disorder,  may  develop 
in  health  and  mental  health  professionals  who  care  for 
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patients  with  PTSD;  “Disorder  of  extreme  stress,  not  other- 
wise specified”  (DESNOS  or  “Complex  PTSD”),  a condi- 
tion that  includes  symptoms  of  PTSD  associated  with  severe 
psychiatric  complications,  i.e.,  bipolar  symptoms,  psy- 
chosis, hallucinations,  etc.  also  occurs.  Secondary  traumati- 
zation is  another  variant  and  refers  to  the  occurrence  of  trau- 
matic symptoms,  more  often  PTSD,  in  individuals  exposed 
to  or  who  live  with  victims  of  traumatic  stress. 

In  PTSD  the  process  of  memory  consolidation  may  lead  to 
continuous  retraumatization,  rendering  PTSD  a self-main- 
tained condition  similar  to  an  autoimmune  disorder.  Early 
administration  of  beta  blocking  agents  (limiting  the  adrener- 
gic overdrive  which  is  implicated  in  traumatic  memory  con- 
solidation) and  SSRIs  (Fluoxetine,  Sertraline,  Paroxetine, 
Fluvoxamine),  which  work  both  on  re-experiencing  and 
avoidant  sysmptoms,  are  now  standard  medical  intervention. 
Long  term  use  of  minor  tranquilizers  is  not  indicated.  Comor- 
bid  disorders  have  to  be  addressed  at  the  same  time  (e.g.,  sub- 
stance abuse).  Most  often  clinicians  are  using  a combination 
of  dynamic  and  behavioral  psychotherapy.  Recalling  the  trau- 
matic events  in  therapy  or  exposure  to  “reminders”  has  to  be 
done  carefully  and  gradually;  therapists  usually  learn  the 
amount  of  discomfort  that  such  patients  can  tolerate.  Other 
treatment  modalities,  e.g.,  EMDR  (Eye  Movement  Desensiti- 
zation Reprocessing)  seem  to  have  numerous  enthusiasts  but 
still  remain  to  many  authors  controversial. 

ANDREI  NOVAC.  MD 

Newport  Beach,  California 
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When  Chest  Pain,  Shortness  of  Breath, 
and  Palpitations  are  Not  Due  to 
Cardiopulmonary  Pathology 

It  is  not  uncommon  for  the  primary  care  physician,  cardi- 
ologist, or  emergency  physician  to  see  patients  presenting 
with  acute  acute  onset  of  chest  pain,  shortness  of  breath,  pal- 
pitations, choking  sensation,  diaphoresis,  trembling,  pares- 
thesias, lightheadedness,  abdominal  distress  and  fear  of 
dying,  only  to  find,  after  extensive  and  expensive  workup, 
that  there  is  no  cardiopulmonary  pathology  present.  Such 
patients  often  receive  the  diagnosis,  “rule-out  myocardial 
infarction,”  or  “chest  pain  of  unknown  etiology.”  Panic  dis- 
order is  characterized  by  recurrent  and  unexpected  panic 
attacks  (composed  of  at  least  four  of  thirteen  symptoms,  ten 
of  which  are  listed  above,  and  also  include  chills. 

Panic  disorder  is  defined  by  recurrent  and  unexpected 
panic  attacks  (composed  of  at  least  four  of  13  symptoms, 
including  chills  or  hot  flashes,  fear  of  losing  control  or  going 
crazy,  and  de-realization  or  de-personalization)  with  at  least 
one  month  of  excessive  concern  about  having  another  panic 
attack,  or  behavioral  changes  resulting  from  the  attacks  that 
are  not  substance-induced  (e.g.  precipitated  by  stimulants) 
and  are  not  due  to  medical  conditions  (such  as  cardiac  or 
vestibular  disorders,  hyperthyroidism,  hyperparathyroidism, 
pheochromocytoma,  or  seizures.)  Limited  symptom  attacks 


have  fewer  than  four  symptoms  and  are  usually  shorter  and 
less  severe.  Panic  attacks  usually  happen  quickly  (escalate 
in  less  than  one  minute  and  peak  in  less  than  10  minutes) 
and  typically  last  for  30  to  60  minutes,  although  some  last 
for  several  hours.  Nearly  half  of  patients  with  panic  disorder 
also  have  agoraphobia  (fear  of  being  in  public  places). 

Panic  disorder  is  common,  with  one-year  prevalence  at 
1.5%  of  the  population  and  lifetime  prevalence  at  2.5%. 
Women  account  for  more  than  two-thirds  of  patients. 
Peak  onset  is  from  the  late  teens  to  mid-thirties,  although 
it  may  come  on  at  any  age.  There  is  a four  to  seven  times 
greater  incidence  in  first  degree  relatives. 

The  course  of  panic  disorder  is  usually  chronic,  with 
waxing  and  waning,  although  one-third  of  patients  go  into 
complete  remission.  Co-morbid  depression  is  common; 
two-thirds  of  panic  disorder  patients  have  concurrent  major 
depressive  disorder  at  some  point  in  their  illness,  and  one- 
third  at  any  point  in  time.  Depressed  patients  with  panic 
disorder  have  a much  higher  suicide  rate  than  those  without 
panic  disorder.  Alcohol  abuse  occurs  in  one-third  of  panic 
disorder  patients. 

Various  studies  have  pointed  to  a, -adrenergic  receptor 
dysfunction,  postsynaptic  serotonin  receptor  supersensitiv- 
ity, blunted  growth  hormone  response  to  Clonidine,  and 
asymmetric  blood  flow  and  metabolism  in  the  hippocam- 
pus (left  lower  than  right)  noted  on  PET  scan.  One  study 
showed  an  elevation  of  neuropeptide  Y in  panic  patients: 
neuropeptide  Y is  closely  associated  with  noradrenergic 
activity  in  the  central  and  peripheral  nervous  systems. 

Hypochondriasis  is  common  in  panic  patients.  An  aver- 
age patient  with  panic  disorder  has  27  different  unexplained 
symptoms.  In  various  studies,  15%  of  patients  in  a vestibu- 
lar disorder  clinic  and  20%  of  patients  with  dizziness  had 
panic  disorder,  and  panic  patients  were  found  to  have  a high 
incidence  of  gastrointestinal  disturbance.  Among  patients 
referred  for  pulmonary  function  testing  to  a major  medical 
center,  41%  were  found  to  have  panic  attacks,  11%  were 
diagnosed  with  panic  disorder,  and  67%  of  patients  with 
chronic  obstructive  pulmonary  disease  were  found  to  have 
concurrent  panic  disorder.  Of  those  patients  seeing  cardiol- 
ogists for  chest  pain,  30-60%  with  negative  workups  have 
panic  disorder;  of  those  seeing  gastroenterologists  for  irri- 
table bowel  syndrome  33-45%  have  panic  disorder.  While 
only  0.2%  of  those  undergoing  workup  of  pheochromocy- 
toma actually  have  this  condition,  67%  have  panic  disorder. 

Treatment  of  panic  disorder  has  focused  on  anti- 
depressants, benzodiazepines,  and  psychotherapy. 
Imipramine  was  found  in  several  studies  to  have  an 
excellent  track  record  in  the  treatment  of  panic  disorder 
with  significant  effects  at  moderate  (1.5  mg/kg/D)  to 
high  (3  mg/kg/D)  doses,  with  drop-out  rates  due  to  side 
effects  15%  and  35%  for  moderate  and  high  doses, 
respectively.  Clomipramine  at  similar  doses  has  also 
been  shown  to  be  very  effective;  other  tricyclics  and 
trazodone  appear  to  be  less  effective.  Monoamine  oxi- 
dase inhibitors  (MAOI),  especially  phenelzine,  have 
shown  similar  efficacy.  Due  to  the  high  side  effect  pro- 
file of  tricyclics  and  MAOI’s,  and  their  high  rate  of 
fatality  when  taken  in  overdose,  studies  in  the  past  few 
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years  have  examined  newer  antidepressants.  Of  the 
selective  serotonin  re-uptake  inhibitors  (SSR1)  greater 
success  has  been  noted  with  fluvoxamine  and  paroxe- 
tine than  with  sertraline,  and  least  with  fluoxetine, 
which  was  nevertheless  better  than  placebo.  Nefa- 
zodone  has  also  been  shown  to  be  effective  for  panic 
disorder,  especially  at  standard  (460  mg/D)  versus  low 
(243  mg/D)  doses,  and  better  than  imipramine  (202 
mg/D).  Bupropion  has  been  shown  to  be  ineffective. 
Studies  on  venlafaxine  and  mirtazapine  are  underway. 

All  benzodiazepines  have  shown  efficacy  in  the 
treatment  of  panic  disorder,  but  many  patients  will 
show  significant  side  effects  with  doses  needed  to  con- 
trol the  disorder.  Benzodiazepines  are  not  recommend- 
ed at  the  onset  of  an  attack,  since  the  action  of  the  med- 
ication, which  averages  30-60  minutes,  is  similar  to 
that  of  the  duration  of  the  panic  attack  itself.  However, 
in  the  few  panic  patients  whose  panic  attacks  last  for 
several  hours,  an  “as  needed”  approach  may  be  the 
exception  to  this  proscription.  Average  doses  of  alpra- 
zolam in  panic  disorder  patients  are  2 to  8 mg/D,  with 
other  benzodiazepines  at  commensurate  levels.  Studies 
show  that  gradual  taper  of  benzodiazepines  after  sever- 
al months  of  treatment  resulted  in  almost  universal 
withdrawal  symptoms.  A significant  number  of  patients 
were  unable  to  discontinue  treatment.  This  is  in  contrast 
to  antidepressants.  In  one  study,  only  18%  of  patients 
were  able  to  discontinue  alprazolam,  whereas  82%  were 
able  to  stop  imipramine. 

Cognitive  behavioral  treatment  has  been  shown  to 
be  very  helpful  for  panic  disorder,  especially  with 
intermediate  term  treatment  (18  sessions  over  six 
months)  versus  shorter  term  treatment,  and  especially 
in  the  hands  of  a skilled  cognitive  therapist.  Exposure 
therapy  has  been  shown  to  be  helpful  for  concomitant 
agoraphobia,  as  well  as  other  phobias,  if  present.  At 
least  two  studies,  however,  have  shown  fluvoxamine 
superior  to  cognitive  therapy  in  the  treatment  of  panic 
disorder.  Current  practice  would  be  to  start  with  low 
dose  SSRI  and  gradually  titrate  up  to  an  effective  dose. 
Severely  anxious  patients  may  be  given  benzodi- 
azepines concurrently  until  antidepressant  efficacy  has 
been  achieved,  then  tapered.  Netazadone,  imipramine 
or  clomipramine,  and  pheuelzine,  in  thatorder  would 
be  reasonable  alternatives  if  two  or  three  SSRRs  are 
either  ineffective  of  not  tolerated.  The  newer  antide- 
pressants (SSRRs  and  nefazadone)  are  better  tolerated 
than  the  older  ones  (tricyclics  and  MAOIs),  and  are 
much  safer.  Cognitive  behavioral  therapy  conducted 
simultaneously  with  pharmacotherapy  will  usually 
improve  efficacy. 

Successful  treatment  of  panic  disorder  can  lead  to  a 
90%  decrease  in  medical  treatment  costs  and  improved 
quality  of  patients’  personal  and  professional  lives. 

IRWIN  I.  ROSENFELD.  MD 

Laguna  Hills.  California 
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Treatment  Update  in  Geriatric  Psychiatry 

Major  depression  in  older  persons  is  distinguished  by 
early-  and  late-onset.  Early-onset  depressions  first  occur 
earlier  in  life  and  tend  to  recur  into  late  life.  Late-onset 
major  depression  occurs  for  the  first  time  after  about  age 
60.  In  older  persons,  late-onset  depression  tends  to  be 
more  chronic,  to  have  either  a short-lived  or  a partial 
treatment  response  to  antidepressant  medication,  and  to 
be  more  related  to  suicide  than  recurrence  of  early-onset 
depression.  Two  new  findings  add  dimension  to  these 
observations:  1)  a substantial  proportion  of  late-onset 
depressions  tend  to  foreshadow  the  development  of  a 
dementia  such  as  Alzheimer’s  disease  or  vascular 
dementia;  2)  the  evolution  of  the  concept  of  vascular 
depression.  Despite  the  type  of  depression,  it  still  devel- 
ops within  the  context  of  life  stress  and  lack  of  social 
support.  The  1997  update  on  the  1991  NIH  Consensus 
Development  Conference  on  the  Diagnosis  and  Treat- 
ment of  Depression  in  Late  Life  further  described  the 
high  degree  of  medical  comorbidity  and  disability  as  well 
as  the  impact  of  depression  on  health  services  and 
resource  use. 

With  the  advent  of  structural  MRI,  subtle  vascular 
changes  in  the  brains  of  depressed  older  persons  can  be 
evaluated.  Patients  with  late-onset  depression  tend  to 
have  hyperintense  signals  on  T2  weighted  MRI  images 
in  subcortical  white  matter,  basal  ganglia,  and  caudate 
and  putamen  nuclei.  Small  lesions  (5  mm)  in  the  left 
frontal  lobes  seem  more  closely  associated  with  depres- 
sion while  larger  left  subcortical  lesions  of  stroke 
patients  seem  related  to  post-stroke  depression. 

Although  the  concept  of  vascular  depression  requires 
further  clarification,  its  relationship  to  ischemic  vascular 
changes  in  the  brain,  and  with  vascular  disease  risk  fac- 
tors such  as  diabetes,  hypertension,  high  cholesterol  or 
lipid  levels,  as  well  as  coronary  artery  disease  and 
hypothyroidism  seems  rather  consistent.  Clinically 
defined  vascular  depression  patients  tend  to  have  greater 
cognitive  impairments  (in  verbal  fluency  and  naming), 
functional  disabilities,  and  psychomotor  retardation,  and 
less  agitation,  guilt  feelings  and  insight  than  patients 
with  non-vascular  related  depression. 

With  respect  to  depression  in  older  persons  , it  has 
been  recently  recognized  that  older  patients  may  not 
quite  fulfill  clinical  criteria  for  major  depression,  having 
instead  “minor”  or  “subsyndromal”  depressions,  but 
with  clinical  courses  and  responses  to  medication  simi- 
lar to  that  of  major  depression.  These  patients  are  as 
responsive  to  treatment  with  a serotonin-selective  reup- 
take inhibitor  such  as  fluoxetine  as  are  patients  with 
major  depression,  and  also  tend  to  relapse  at  a similar 
50%  rate  when  medication  is  discontinued. 
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The  recent  availability  of  atypical  or  unconventional 
neuroleptic  medications  such  as  risperidone  (Risperidal), 
olanzepine  (Zyprexa),  and  quetiapine  (Seroquel)  promis- 
es to  increase  the  safety  and  effectiveness  of  treating  older 
patients  with  either  late-onset  delusional  disorders,  or 
with  behavioral  complications  of  Alzheimer’s  disease  and 
other  dementias.  Over  70%  of  patients  with  Alzheimer’s 
disease  develop  behavioral  problems  such  as  delusions, 
agitation,  and  aggression  that  require  psychotherapeutic 
medication.  In  the  past,  typical  or  conventional  neurolep- 
tics such  as  haloperidol  or  chloropromazine  have  been 
used  but  have  important  side  effects,  especially  extrapyra- 
midal  motor  signs  and  symptoms  and  tardive  dyskinesia. 
The  atypical  neuroleptics  are  characterized  by  serotonin- 
ergic  antagonism.  Although  they  are  different  from  each 
other  the  atypical  neuroleptics  are  better  tolerated  than  are 
conventional  neoroleptics. 

By  the  end  of  1998,  physicians  should  have  a choice 
of  four  different  cholinesterase  inhibitors  for  the  treat- 
ment of  Alzheimer’s  disease.  A substantial  proportion  of 
patients  with  Alzheimer’s  disease  have  improved  cogni- 
tion and  improved  activities  of  daily  living  with  these 
medications.  Unfortunately,  although  the  drugs  appear 
to  improve  symptoms,  they  do  not  seem  to  alter  the 
course  of  the  illness.  There  is  new  but  uncontrolled  evi- 
dence that  cholinesterase  inhibitors  might  also  mitigate 
the  emergence  of  some  behavioral  symptoms  of  the  ill- 
ness, including  delusions,  and  may  also  be  useful  for 
patients  with  severe  cognitive  impairment. 

Last  year,  the  results  of  a randomized  controlled  trial 
indicated  the  potential  efficacy  of  vitamin  E and/or  selegi- 
line (Eldepryl)  in  altering  the  symptomatic  course  of 
Alzheimer’s  disease.  Patients  on  either  of  the  medications 
alone  or  in  combination  remained  in  the  community  and 
avoided  nursing  home  placement  about  five  to  seven 
months  longer  than  those  on  placebo.  Although  there  was 
less  deterioration  of  activities  of  daily  living,  there  was  no 
change  in  cognitive  function,  suggesting  that  it  might  be 
possible  to  change  some  elements  of  the  illness  without 
affecting  the  core  cognitive  clinical  features. 

Suggestions  have  been  made  that  estrogen  replace- 
ment therapy  or  anti-inflammatory  therapy  may  delay  the 
onset  of  Alzheimer’s  disease,  because  estrogen  is  neu- 
rotrophic to  cholinergic  neurons  and  inflammatory 
processes  attend  the  progressive  neurodegeneration. 
Although  observational  studies  have  supported  this,  there 
have  yet  to  be  adequate  randomized  clinical  trials.  There- 
fore, these  approaches  remain  reasonable  but  unproven. 

LON  S.  SCHNEIBER,  MD 
Los  Angeles.  California 
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The  New  Antipsychotic  Compounds:  Is 
a Clinical  Choice  Algorithm  Possible? 

Most  drug  trials  for  schizophrenics  have  used  con- 
ventional antipsychotics  in  the  control  treatment-arm  of 
the  experiment  and  have  tended  to  involve  narrowly 
defined,  homogeneous  schizophrenia  subject  popula- 
tions. The  newer  antipsychotic  medications  (including 
clozapine)  all  have  lower  extrapyramidal  toxicity  than 
their  conventional  counterparts.  The  clinical  groups, 
therefore,  that  have  sensitivity  to  neurotoxic  side  effects 
(i.e.  first  break  subjects,  children,  older  patients,  non- 
schizophrenic psychotic  conditions)  should  derive  the 
greatest  benefit  from  this  characteristic,  but  few  studies 
address  these  groups.  It  is  therefore  not  possible  to  make 
direct  comparisons  of  effectiveness  or  toxicity  among 
the  various  newer  medications,  particularly  for  the  more 
“normal”  clinical  population,  but  some  conclusions  can 
be  drawn,  and  a few  predictions  made. 

Among  the  available  novel  agents,  clozapine  and 
quetiapine  possess  the  lowest  extrapyramidal  toxicity, 
followed  closely  by  olanzapine  and  then  risperidone. 
When  extrapyramidal  toxicity  dominates  the  clinical  pic- 
ture, clozapine  or  quetiapine  should  be  the  first  choice. 
Other  toxicities  associated  with  clozapine,  (blood 
dyscrasias,  seizures,  sedation,  cardiotoxicity,  etc.),  how- 
ever, prevent  its  easy  clinical  use,  even  in  cases  of  severe 
acute  extrapyramidal  toxicity. 

The  newer  agents  also  differ  from  conventional  com- 
pounds along  endocrinologic  lines.  Clozapine  and  queti- 
apine do  not  elevate  prolactin,  and  olanzapine  generally 
induces  only  a mild,  and  usually  transient,  prolactin  ele- 
vation. Risperidone,  on  the  other  hand,  elevates  prolactin 
at  least  as  much  or  more  than  its  conventional  counter- 
parts. In  clinical  circumstances  where  prolactin  elevation 
is  of  clinical  concern,  as  in  young  or  adolescent  females, 
or  patients  with  clinical  intolerance  of  hyper  prolactine- 
mia— amenorrhea,  galactorrhea,  gynecomastia,  testicular 
atrophy,  erectile  incompetence — clozapine,  quetiapine, 
or  olanzapine  should  be  used.  Again  however,  because  of 
the  predominance  of  other  toxicities  with  clozapine, 
olanzapine  and  quetiapine  would  be  superior  first  choic- 
es. Other  toxicities  that  are  of  clinical  significance  and  do 
vary  among  this  class  include  sedation,  weight  gain,  and 
cardiovascular  toxicity.  Sedation  is  most  severe  with 
clozapine,  and  is  generally  the  titration-limiting  charac- 
teristic of  this  compound.  Olanzapine  has  somewhat 
more  sedative  potential  than  either  risperidone  or  queti- 
apine but  substantially  less  than  clozapine. 

Weight  gain  should  be  anticipated  with  most  of  the 
new  compounds.  Forty  percent  of  patients  treated  with 
atypical  drugs  will  experience  a greater  than  10%  weight 
gain.  Measures  to  avoid  weight  gain  are  consistently 
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more  effective  than  those  employed  to  induce  weight 
loss.  Clozapine  and  olanzapine  seem  to  stimulate  more 
weight  gain  than  risperidone  and  quetiapine.  All  of  these 
compounds  increase  weight  more  than  the  high  potency 
conventional  medications. 

Cardiovascular  toxicity  has  become  a clinical  concern 
because  sertindole  has  been  noted  to  produce  more  QT 
prolongation  than  conventional  medications.  Although  a 
precise  rank  ordering  of  the  risk  of  inducing  ventricular 
arrhythmias  is  not  known  at  this  time,  clozapine  seems  to 
have  somewhat  more  potential  than  any  of  the  other  three 
compounds.  Orthostatic  hypotension  with  reflex  tachy- 
cardia is  the  other  major  cardiovascular  toxicity  induced 
by  these  drugs.  Here  again,  clozapine  is  the  most  difficult 
agent,  followed  distantly  by  the  other  three  compounds. 

Quetiapine ’s  toxic  profile,  while  favorable  in  most 
respects,  contains  a theoretical  increased  risk  of  eye 
complications,  since  its  use  in  certain  animal  models 
results  in  the  development  of  cataracts.  This  animal  tox- 
icity prompted  the  manufacturer  and  the  FDA  to  advise 
slip  lamp  examinations  before,  and  during,  quetiapine 
treatment.  Because  the  time  course  to  the  development 
of  clinically  significant  cataracts  is  very  slow,  it  is  not 
our  clinical  habit  to  obtain  a slip  lamp  examination 
before  treatment.  Instead,  we  perform  routine  clinical 
ophthalmoscopy  before  treatment  (as  we  do  on  all 
patients)  and  refer  only  chronically  treated  subjects  for 
ophthamologic  (or  optometric)  consultation.  This  way, 
only  those  subjects  who  are  successfully  treated  with 
quetiapine,  will  have  to  undergo  these  more  extensive, 
and  expensive  examinations. 

On  the  other  side  of  the  clinical  equation  lies  the  ques- 
tion of  relative  efficacies  among  these  compounds.  For 
individuals  who  are  resistant  to  conventional  antipsychot- 
ic medication,  such  as  haloperidol,  clozapine  is  the  most 
powerful  medication.  Clozapine  also  appears  remarkably 
better  than  conventional  medications  in  moderately 


refractory  individuals.  Among  the  other  three  compounds, 
only  risperidone  has  shown  therapeutic  power  superior  to 
conventional  medications  in  such  groups.  In  treatment- 
responsive  groups,  both  risperidone  and  olanzapine  (but 
not  quetiapine)  appear  superior  to  conventional  drugs.  A 
few  studies  have  compared  risperidone  to  olanzapine. 
These  data  suggest  similar  effectiveness,  but,  as  men- 
tioned above,  somewhat  different  side  effects. 

In  summary,  these  newer  antipsychotic  compounds, 
while  clearly  of  lower  extrapyramidal  toxicity  than  their 
conventional  counterparts,  have  other  contraindications. 
The  patients’  specific  clinical  scenario  must  guide  the 
clinician  in  choosing  among  these  drugs.  While  clozapine 
is  more  toxic  than  the  other  three  compounds,  it  is  also  the 
most  powerful  antipsychotic  treatment  available.  Thus, 
when  toxicity  concerns  predominate,  clozapine  will  be  a 
last  resort,  but  when  inefficacy  is  preeminent,  clozapine 
should  be  tried  earlier.  Among  the  other  three  compounds, 
quetiapine  in  general  is  least  toxic,  but  with  the  available 
data,  also  appears  least  effective.  Choosing  between 
risperidone  and  olanzapine  is  usually  a choice  between 
different  toxicities,  as  they  are  equally  effective.  Olanza- 
pine has  more  sedation,  weight  gain,  and  hepatotoxicity, 
and  is  more  expensive,  while  risperidone  has  greater 
extrapyramidal  and  endocrinologic  toxicity.  Future  stud- 
ies should  help  delineate  differences  amongst  the  atypical 
drugs,  allowing  clinicians  to  better  assign  priority  for  use 
of  the  drugs  in  various  clinical  circumstances. 

WILLIAM  C.  WIRSHING,  MD 
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Perils  and  Pitfalls  in  the 
Diagnosis  of  Cushing's 
Syndrome 

KEH-CHUAN  LOH,  MRCP 
Singapore,  Republic  of  Singapore 
PAUL  A.  FITZGERALD,  MD 
THEODORE  R.  MILLER,  MD 
J.  BLAKE  TYRRELL,  MD 
San  Francisco,  California 


Spontaneous  Cushing’s  syndrome  may  be  corti- 
cotropin-dependent due  to  either  pituitary  or  ectopic 
hypersecretion  of  corticotropin,  or  corticotropin-inde- 
pendent due  to  primary  adrenal  neoplasms  or  nodular 
hyperplasia.1  Cushing’s  syndrome  due  to  pituitary  or 
ectopic  corticotropin  secretion  can  be  clinically  and  bio- 
chemically indistinguishable.1,2  In  recent  years, 
advances  in  diagnostic  imaging  have  led  to  the  use  of 
magnetic  resonance  imaging  (MRI)34  and  selective 
venous  sampling  for  corticotropin5,6  as  the  principal 
tools  for  identifying  the  source  of  corticotropin  hyper- 
secretion. These  ultrasensitive  imaging  techniques  can 
be  misleading,  however,  if  their  results  are  not  interpret- 
ed with  caution,  as  illustrated  in  this  case  report. 

Report  of  a Case 

The  patient,  a 68-year-old  nonsmoking  woman,  had  a 
four-month  history  of  progressive  weight  gain,  central 
obesity,  muscle  weakness,  and  pedal  edema.  She  had  been 
well  before  being  seen,  except  for  long-standing  essential 
hypertension,  controlled  with  the  use  of  atenolol,  50  mg  a 
day.  Her  initial  laboratory  evaluation  showed 
hypokalemia  (serum  potassium  level,  2.1  mmol  per  liter) 
and  fasting  hyperglycemia.  The  initial  diagnosis  of  corti- 
cotropin-dependent Cushing’s  syndrome  was  based  on 
the  following  test  results:  urinary  17-hydroxycorticos- 
teroid  excretion,  59.6  pmol  per  day  (21.6  mg  per  day) 
(reference  range,  5.5-22  pmol  per  day  [2-8  mg  per  day]); 
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random  serum  cortisol  level,  1,242  nmol  per  liter  (45  pg 
per  dl)  (reference  range,  190-690  nmol  per  liter  [7-25  pg 
per  dl);  and  plasma  corticotropin  level,  24.7  pmol  per  liter 
(112  pg  per  ml)  (reference  range,  2.0-1 1.5  pmol  per  liter 
[9-52  pg  per  ml]).  An  MRI  of  the  pituitary  gland  was 
reported  to  show  a 7X5-mm  pituitary  microadenoma.  She 
was  treated  with  a regimen  of  ketoconazole,  400  mg  twice 
a day;  spironolactone,  furosemide,  potassium  supple- 
ments, and  glyburide  and  referred  to  our  institution  for 
planned  pituitary  microsurgery. 

On  physical  examination,  the  patient  weighed  105  kg 
and  was  157  cm  tall;  her  blood  pressure  was  190/100  mm 
of  mercury,  and  she  had  a regular  heart  rate  of  66  beats 
per  minute  (while  taking  (3-blockade  medication).  The 
patient  had  the  typical  appearance  of  Cushing’s  syn- 
drome with  moon  facies,  dorsocervical  and  supraclavic- 
ular fat  pads,  and  truncal  obesity.  Additional  findings 
included  skin  hyperpigmentation,  proximal  muscle 
weakness,  and  pedal  edema. 

The  original  sellar  MRI  was  reviewed  and  found  to  be 
inconclusive,  and  a second  study  showed  a normal  pitu- 
itary gland.  The  patient  subsequently  underwent  selective 
venous  sampling  from  the  cavernous  sinuses  (CS)  and  the 
inferior  petrosal  sinuses  (IPS)  to  test  for  the  central-to- 
peripheral  (P)  corticotropin  gradient.  This  demonstrated  a 
maximal  CS:P  ratio  of  2.15  and  an  IPS:P  ratio  of  1.38.  In 
view  of  these  equivocal  results,  an  ectopic  source  of  cor- 
ticotropin secretion  was  considered.  Surprisingly,  com- 
puted tomography  (CT)  of  the  chest  revealed  a solitary  4 
X4X5-cm  mass  in  the  posterior  segment  of  the  right 
upper  lobe,  with  probable  right  hilar  lymphadenopathy 
(Figure  1 ).  A CT  scan  of  the  abdomen  showed  hyperplas- 
tic adrenal  glands  but  otherwise  no  abnormalities.  An 
overnight  high-dose  (8-mg)  dexamethasone-suppression 
test  was  performed,  and  her  serum  cortisol  level  declined 
insignificantly  from  a basal  value  of  1 ,465  nmol  per  liter 
(53.1  pg  per  dl)  to  1,335  nmol  per  liter  (48.4  pg  per  dl),  a 
result  compatible  with  ectopic-corticotropin  syndrome. 

The  patient  underwent  a total  resection  of  the  right 
pulmonary  mass  with  right  upper  lobectomy.  Intraoper- 
atively,  the  mass  was  thought  to  be  a probable  carcino- 
ma, and  gross  sectioning  revealed  a firm,  4.5-cm,  poor- 
ly circumscribed,  tan-pink  mass  with  focal  areas  of  hem- 
orrhage and  cavitation.  The  final  histologic  examination, 
however,  did  not  show  neoplasm,  and  staining  studies 
showed  numerous  branching,  beaded,  gram-positive, 
weakly  acid-fast,  filamentous  organisms,  consistent  with 
infection  with  Nocardia  species  (Figure  2).  On  exami- 
nation of  resected  paratracheal  and  hilar  lymph  nodes, 
no  neoplasm  or  microorganism  was  found.  The  patient 
had  no  evidence  of  systemic  nocardiosis,  as  indicated  by 
negative  culture  results  from  her  blood  and  other 
sources.  Following  her  chest  surgical  procedure,  she  had 
persistent  hypercortisolemia,  with  random  serum  corti- 
sol levels  ranging  from  1,352  to  1,876  nmol  per  liter 
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ABBREVIATIONS  USED  IN  TEXT 

CS  = cavernous  sinus 

CT  = computed  tomographic 

IPS  = inferior  petrosal  sinus 

MRI  = magnetic  resonance  imaging 

oCRH  = ovine  corticotropin-releasing  hormone 

P = peripheral 


(49-68  pg  per  dl).  Metyrapone  tartrate,  250  mg  four 
times  a day,  was  added  to  her  adrenostatic  regimen.  She 
was  also  given  the  combination  of  trimethoprim  and  sul- 
famethoxazole for  the  treatment  of  nocardia  infection. 

A renewed  search  for  pituitary  Cushing’s  disease 
was  prompted  by  the  initial  surgical  failure.  She  had 
another  pituitary  MRI.  this  time  with  the  use  of  dynam- 
ic perfusion  study  with  gadolinium  enhancement 
because  this  was  thought  to  improve  its  sensitivity  for 
detecting  small  lesions.  The  early  perfusion  sequence 
showed  a punctate  focus  of  decreased  enhancement  in 
the  inferior  aspect  of  the  gland,  suggestive  of  a 1.7-mm 
pituitary  microadenoma  (Figure  3).  This  kindled  further 
enthusiasm  to  search  for  a pituitary  lesion,  and  another 
selective  venous  sampling  for  corticotropin  was  per- 
formed with  ovine  corticotropin-releasing  hormone 
(oCRH)  stimulation,  giving  a peak  stimulated  CS:P  cor- 
ticotropin ratio  of  2.87.  Despite  these  equivocal  results, 
a decision  was  made  to  proceed  with  pituitary  micro- 
surgery, which  was  performed  three  weeks  after  her 
thoracotomy.  A total  hypophysectomy  was  performed 
because  no  focal  abnormality  was  detected,  but  this 
failed  to  disclose  a pituitary  adenoma  or  to  improve  her 
postoperative  plasma  cortisol  levels.  She  required 
levothyroxine  sodium,  estrogen  replacement,  and  tem- 
porary desmopressin  acetate  administration  for  her  sur- 
gically acquired  hypopituitarism. 

Because  hypercortisolism  persisted  after  the  hypophy- 
sectomy, an  ectopic  source  of  corticotropin  production 
was  evidently  present  in  this  patient.  An  MRI  of  the  chest 
and  upper  abdomen  was  repeated  with  dynamic  perfu- 
sion study  to  increase  its  sensitivity  for  tumor  localiza- 
tion. The  chest  study  showed  normal  findings,  whereas 
the  rapid-sequence  MRI  of  the  upper  abdomen  demon- 
strated a 1-cm  area  of  high  signal  intensity  in  the  mid- 
body of  the  pancreas.  The  lesion  was  reported  to  be  vas- 
cular due  to  gadolinium  enhancement  and  considered 
compatible  with  a carcinoid  or  islet  cell  tumor.  This  was 
felt  to  be  the  source  of  corticotropin  production,  and  thus 
resection  of  the  pancreatic  mass  was  planned,  with  simul- 
taneous bilateral  adrenalectomy  if  the  probability  of  cure 
from  pancreatic  resection  was  thought  to  be  low.  The 
patient  underwent  her  third  surgical  procedure  two  weeks 
after  the  hypophysectomy  and  just  over  a month  from  her 
first  operation  in  the  pursuit  of  the  cause  of  her  Cushing’s 
syndrome.  Intraoperatively,  a cyst  was  found  within  her 
pancreas,  and  excisional  biopsy  with  frozen  section 
failed  to  show  any  evidence  of  tumor;  thus,  bilateral 
adrenalectomy  was  done.  Her  postoperative  course  was 


Figure  1. — An  axial  computed  tomographic  scan  through  the 
lung  photographed  on  lung  windows  demonstrates  a mass 
lesion  emanating  from  the  right  paraspinus  area  (arrows).  Resec- 
tion revealed  a nocardial  abscess. 

complicated  by  pancreatitis  with  pancreatic  pseudocyst 
formation,  which  resolved  with  percutaneous  drainage. 

After  the  bilateral  adrenalectomy,  the  patient’s  serum 
cortisol  levels  fell  to  55  to  83  nmol  per  liter  (2-3  pg  per 
dl)  whereas  her  plasma  corticotropin  levels  remained 
high  at  11.0  to  27.5  pmol  per  liter  (50-125  pg  per  ml). 
Further  pursuit  of  the  source  of  ectopic  corticotropin 
secretion  using  indium  In  1 1 1 pentetreotide  whole-body 
scintigraphy  again  failed  to  elicit  the  source.  Neverthe- 
less, the  hypokalemia  and  hyperglycemia  resolved,  and 
the  patient  had  improvement  in  hypertension  control. 
She  was  able  to  discontinue  her  adrenostatic  drugs, 
although  requiring  a regimen  of  prednisone,  30  mg  a day 
(with  a gradual  taper  to  a replacement  dosage),  and  flu- 
drocortisone acetate,  0. 1 mg  a day. 


Figure  2. — Photomicrographs  of  the  resected  pulmonary  lesion: 
Left,  A specimen  of  lung  tissue  is  shown,  with  the  lower  portion 
demonstrating  acute  inflammation  and  necrosis  (hematoxylin 
and  eosin  stain,  original  magnification  x20).  Right,  Arrows 
show  examples  of  the  slender,  branching,  filamentous  forms  of 
Nocardia  species  (Gram's  stain,  original  magnification  x200). 
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Figure  3. — Coronal  dynamic  pituitary  magnetic  resonance  scan: 
A T1 -weighted  coronal  scan  obtained  during  the  infusion  of 
gadolinium  pentetate  demonstrates  a focal  hypointense  lesion 
(arrow)  at  the  floor  of  the  sellar  just  to  the  right  of  the  midline. 

Discussion 

The  occult  ectopic-corticotropin  syndrome  represents  an 
important  form  of  spontaneous  hypercortisol  ism  that  is 
often  clinically  indistinguishable  from  pituitary-dependent 
Cushing’s  disease.1,2  This  case  exemplifies  the  perils  and 
pitfalls  of  current  imaging  techniques  in  the  differential 
diagnosis  of  corticotropin-dependent  hypercortisolism. 
Despite  the  greater  reliance  on  these  sophisticated  tools, 
certain  clinical  or  biochemical  features  are  helpful  clues  to 
differentiate  between  pituitary-dependent  and  ectopic 
Cushing’s  syndrome. 7-9  As  illustrated  by  this  case,  features 
such  as  a relatively  rapid  onset  of  symptoms,  substantial 
muscle  weakness,  skin  hyperpigmentation,  edema,  hyper- 
tension, and  spontaneous  hypokalemia  are  all  more  com- 
monly associated  with  ectopic  Cushing’s  syndrome.  In 
reviewing  all  reported  cases  of  bronchial  carcinoid  with 
ectopic  corticotropin  production,  Leinung  and  co-workers8 
found  that  69  of  74  patients  (93%)  had  clinical  manifesta- 
tions consistent  with  typical  Cushing’s  disease;  however, 
hypokalemia  (serum  potassium  level,  <3.3  mmol  per  liter) 
occurred  in  41  of  59  of  patients  (69%)  as  compared  to  less 
than  10%  in  patients  with  a pituitary  source  from  another 
series.9  In  a review  of  16  patients  with  ectopic  corti- 
cotropin secretion,  Howlett  and  colleagues  found 
hypokalemia  in  all  patients,  including  a subgroup  of  10 
patients  with  occult  tumors  (although  2 patients  were  tak- 
ing potassium-losing  diuretics).9  Proximal  myopathy  was 
also  noted  in  all  their  patients  with  occult  tumors. 

Hormonal  studies  often  fail  to  differentiate  clearly 
between  the  pituitary  and  ectopic  sources  of  corticotropin 
secretion  because  of  considerable  overlap  of  test  results, 
including  pharmacologic  testing  such  as  the  dexametha- 
sone-suppression  test,  the  metyrapone  stimulation  test, 
and  the  oCRH  stimulation  test.2  7 In  our  patient,  howev- 


er, results  from  the  pharmacologic  study  were  consistent 
with  the  diagnosis  of  ectopic  corticotropin  secretion,  as 
her  cortisol  level  remained  nonsuppressible  after  high 
doses  of  dexamethasone  were  administered. 

Many  investigators  have  relied  directly  on  MRI  of 
the  pituitary  gland  or  selective  venous  sampling  for  cor- 
ticotropin (or  both)  in  the  diagnostic  evaluation  of  corti- 
cotropin-dependent hypercortisolism.3-6  The  accuracy 
of  pituitary  imaging  to  distinguish  Cushing’s  disease 
from  ectopic  corticotropin  secretion  is  limited  by  the  rel- 
atively high  incidence  of  incidental  pituitary  microade- 
nomas in  the  normal  population,  as  reported  in  as  many 
as  20%  of  adults.10,11  This  is  further  confounded  by  the 
fact  that  pituitary  corticotropic  adenomas  are  often  less 
than  5 mm  in  size,  and  as  many  as  50%  may  be  unde- 
tectable on  MRI.7  Although  the  presence  of  a pituitary 
lesion  in  our  patient  was  not  convincingly  demonstrated 
by  the  conventional  sellar  MRI,  a subsequent  dynamic- 
flow  study  with  gadolinium  contrast,  a technique  that 
enhances  the  detection  of  pituitary  microadenomas  by 
assessing  the  differential  time  lag  in  contrast  enhance- 
ment between  tumoral  and  normal  pituitary  tissue,12 
showed  unequivocally  the  presence  of  a tiny  intrapitu- 
itary  lesion.  Transsphenoidal  surgical  procedure,  howev- 
er, neither  revealed  a corticotropic  adenoma  nor  resulted 
in  a cure  for  our  patient,  indicating  that  dynamic-flow 
MRI  may  be  subject  to  artifacts,  with  compromised 
specificity.  Unexpectedly,  the  result  of  dynamic-flow 
MRI  of  the  pancreas  was  again  erroneous,  leading  to  an 
inappropriate  pancreatic  operation. 

Selective  venous  sampling  for  corticotropin  from 
bilateral  IPS  has  been  widely  regarded  as  the  most  accu- 
rate method  for  differentiating  between  pituitary-depen- 
dent  Cushing’s  disease  and  ectopic  Cushing’s  syn- 
drome.2,5-7 Doppman  and  associates  performed  selective 
venous  sampling  for  corticotropin  from  bilateral  IPS  in 
a large  series  of  patients  from  the  National  Institutes  of 
Health  and  found  no  false-positive  results  in  identifying 
Cushing’s  disease  in  basal  specimens  when  the  IPS:P 
corticotropin  ratio  was  2 or  higher.  After  oCRH  stimula- 
tion, they  found  that  a peak  IPS:P  corticotropin  ratio  of 
3 or  higher  identified  all  patients  with  Cushing’s  disease 
with  no  false-positive  results,  indicating  100%  sensitiv- 
ity and  specificity.6  Superselective  venous  sampling 
from  bilateral  CS,  developed  by  Teramoto  and  col- 
leagues, has  been  reliable  in  diagnosing  Cushing’s  dis- 
ease, if  the  CS:P  corticotropin  gradient  is  greater  than 
10,  without  the  need  for  oCRH  stimulation.13  Because  of 
poor  availability  of  oCRH  until  recently,  superselective 
venous  sampling  from  bilateral  CS  is  being  used  in  our 
center  because  this  has  shown  improved  diagnostic 
accuracy.  Patients  must  have  hypercortisolemia  at  the 
time  of  sampling,  however,  for  the  study  to  be  valid 
because  false-positive  results  have  been  reported  in 
patients  with  ectopic  corticotropin  secretion  who  mani- 
fest periodic  hormonogenesis.14 

Superselective  venous  sampling  for  corticotropin  did 
not  resolve  the  diagnostic  dilemma  in  this  case  because 
the  results  were  equivocal.  There  have  been  substantial 
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differences  in  the  central -to-peripheral  corticotropin  ratios 
used  by  different  investigators  to  distinguish  pituitary 
from  ectopic  sources  of  corticotropin.  Following  the  more 
recent  National  Institutes  of  Health  data,15  which  apply 
similar  cutoff  values  for  corticotropin  sampling  from 
either  IPS  or  CS,  the  initial  unstimulated  CS:P  corti- 
cotropin ratio  (2.15)  could  be  considered  positive  for  a 
pituitary  source  of  corticotropin  secretion  in  this  patient. 
Conversely,  this  gradient  is  grossly  inadequate  for  locat- 
ing a pituitary  source  of  corticotropin  secretion  if  the  cri- 
teria from  Teramoto  and  co-workers  are  followed  (dis- 
cussed earlier).13  The  interpretation  of  corticotropin  ratios 
after  oCRH  stimulation  can  likewise  be  difficult:  a simi- 
lar IPS:P  corticotropin  ratio  of  greater  than  2 is  used  by 
Findling  and  associates  for  sampling  before  or  after 
oCRH  stimulation,16  whereas  other  investigators  use  a 
higher  cutoff  for  ratios  after  oCRH  stimulation.615 17  This 
case  illustrates  the  subtleties  involved  in  interpreting 
selective  venous  sampling  results,  especially  when  bor- 
derline values  occur.  The  different  criteria  used  to  differ- 
entiate between  pituitary  and  ectopic  corticotropin  pro- 
duction are  likely  due  to  several  factors  such  as  sampling 
techniques  and  accuracy,  methods  of  corticotropin  meas- 
urement, and  patient  variations.  Because  this  is  a highly 
technical  procedure,  the  use  of  selective  venous  sampling 
is  best  confined  to  a few  specialized  centers  that  have  suf- 
ficient experience  to  provide  their  own  diagnostic  criteria. 

Because  most  lesions  from  occult  ectopic-corti- 
cotropin syndrome  are  in  the  thorax,  CT  or  MRI  of  the 
chest  is  usually  performed  as  part  of  the  diagnostic  evalu- 
ation.7-9 Unexpectedly,  the  lesion  detected  on  chest  CT 
scan  represented  a false-positive  finding  in  this  case, 
proving  histologically  to  be  pulmonary  nocardiosis.  This 
illustrates  that  the  cause  of  pulmonary  mass  lesions  in 
patients  with  Cushing’s  syndrome  may  not  be  clinically 
evident.  Biopsy  of  all  such  lesions  is  indicated  because  a 
tissue  diagnosis  is  essential  to  guide  management.  In  a 
review  of  23  patients  with  endogenous  Cushing’s  syn- 
drome (most  of  whom  had  ectopic-corticotropin  syn- 
drome) and  opportunistic  infections,  nocardiosis,  as 
occurred  in  our  patient,  along  with  cryptococcosis, 
aspergillosis,  and  Pneumocystis  carinii  pneumonia,  con- 
stituted the  predominant  conditions.18  Manifestations  of 
infections  in  such  patients  are  often  masked  by  the  hyper- 
cortisolism,  as  was  the  case  in  our  patient. 

Because  many  neuroendocrine  tumors  may  express 
somatostatin  receptors,  radiolabeled  somatostatin  ana- 
logue scintigraphy  has  been  introduced  for  tumor  localiza- 
tion. This  has  been  promoted  as  a new  investigative  tool  in 
patients  with  suspected  ectopic-corticotropin  syndrome 
because  eutopic  corticotropic  pituitary  adenomas  do  not 
usually  express  somatostatin  receptors.19  In  vivo  scintigra- 
phy with  In  lllpentetreotide,  however,  failed  to  show  any 
abnormal  uptake  in  our  patient.  Although  lacking  pub- 
lished data,  our  institutional  experience  thus  far  has  indi- 
cated disappointing  results  in  the  use  of  pentetreotide  scan 
to  locate  “occult”  ectopic-corticotropin  tumors. 

In  cases  wherein  the  source  of  corticotropin-depen- 
dent  Cushing’s  syndrome  cannot  be  identified,  bilateral 


adrenalectomy  should  be  considered  early  to  initiate 
prompt  and  effective  control  of  hypercortisolism. 
Because  of  recent  advances  in  laparoscopic  surgery, 
patients  can  now  undergo  bilateral  adrenalectomy  with 
minimal  morbidity  and  a shortened  hospital  stay.20  Con- 
versely, medical  adrenal  blockade  with  ketoconazole, 
metyrapone,  or  aminoglutethimide  commonly  fails  to 
achieve  satisfactory  control  of  hypercortisolism.21,22  Our 
patient  showed  remarkable  improvement  in  her  meta- 
bolic status  after  bilateral  adrenalectomy,  with  the  suc- 
cessful withdrawal  of  antiadrenal  drugs,  hypoglycemic 
agents,  diuretics,  and  potassium  supplements. 
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In  Search  of  the  Fourth  Maxim 

jOHN  W.  GARDNER,  PhD,  Stanford,  California 


John  W.  Gardner  has  been  a public  servant  since  his  days  with  the  Federal  Communications  Commission  and  the 
Marine  Corps  during  World  War  II.  His  posts  have  included  President  of  the  Carnegie  Corporation  and  Carnegie  Foun- 
dation for  the  Advancement  of  Teaching;  Secretary  of  Health,  Education  and  Welfare  during  the  Johnson  Administra- 
tion; founder  of  the  citizens’  lobby,  Common  Cause,  and  founder  of  a leading  organization  in  the  voluntary  sector, 
Independent  Sector.  He  has  been  appointed  to  commissions  and  task  forces  by  four  presidents.  His  work  is  fueled  by 
high  energy,  unwavering  optimism  and  confidence  in  the  ability  of  the  American  people  to  right  what  is  wrong.  His  care- 
fully chosen  words  have  helped  build  groups,  neighborhoods,  hamlets  and  cities  into  thriving  communities. 

Dr.  Gardner  is  a scholar  and  activist,  eager  to  learn  from  many  sources  and  willing  to  take  on  tough  challenges.  He 
persuades  by  the  power  of  his  intellect  and  his  warmth.  Family,  friends,  colleagues  and  strangers  write  to  and  visit 
him  constantly,  seeking  wisdom  and  encouragement.  He  gives  liberally  and  transmits  the  spark  of  renewal. 

The  Commentary  we  are  publishing  in  this  issue  of  the  Western  Journal  of  Medicine  grew  from  John  Gardner  's  reflec- 
tions, from  his  curiosity,  and  from  an  informal  research  project.  I predict  that  it  will  be  engaging,  instructive  and 
provocative — like  the  author. 

Linda  Hawes  Clever,  MD 
Editor 


On  a quiet  summer  day  22  years  ago,  I began  the  train 
of  thought  that  led  eventually  to  the  search  for  the 
Fourth  Maxim. 

For  many  years  I had  collected  proverbs,  and  on  that 
day  I was  thinking  about  the  remarkable  brevity  of  some 
of  the  greatest  folk  sayings. 

There  are  many  memorable  ones  that  are  no  longer 
than  four  words.  As  every  student  of  proverbs  knows, 
the  four-worders  often  rely  on  the  use  of  balance,  con- 
trast and  repetition:  “Soon  ripe,  soon  rotten,”  “Easy 
come,  easy  go,”  “Young  saint,  old  sinner.” 

There  are  not  so  many  three-word  proverbs,  but 
everyone  can  remember  a few:  “Misery  loves  company,” 
“Love  is  blind,”  “Make  haste  slowly,”  “Que  sera,  sera,” 
Some  of  these  are  thousands  of  years  old.  If  you  don’t 
find  yourself  impressed  with  that  fact,  try  making  up  a 
three-word  saying  that  is  memorable  enough  to  last  a 
week. 

The  two-word  proverbs  are  the  aristocrats  of  verbal 
brevity,  and  as  befits  aristocrats  they  favor  the  impera- 
tive mood.  There  are  declarative  two-worders  (“Power 
corrupts,”  “Tempus  fugit”)  but  most  of  the  two  word 
proverbs  tell  us  what  to  do  or  how  to  live.  They  are  max- 
ims. “Know  thyself,”  is  perhaps  the  most  famous. 

As  I reflected  on  these  terse  sayings  I asked  myself 


“Why  not  a one-word  maxim?”  If  “Know  thyself’  pass- 
es muster  as  a legitimate  maxim,  why  not  the  single 
word  “Know”?  If  “Be  yourself’  is  acceptable,  why  not 
the  single  word  “Be”? 

If  you  continue  in  that  experimental  vein,  you  soon 
find  that  the  most  plausible  one-word  maxims  are  verbs. 
There  are  a few  nouns  used  in  the  spirit  of  a toast — 
“Health!”  “Fortune!”  And  the  nouns  on  coats  of  arms — 
’’Honor,”  “Veritas.”  But  none  of  these  have  the  quality  of 
sayings.  In  contrast,  Harry  Golden’s  advice  “Enjoy!” 
seems  to  me  a perfectly  appropriate  one-word  maxim. 
And  like  “Know”  and  “Be,”  it  is  a verb  in  the  imperative 
mood. 

If  the  one-word  maxim  is  most  likely  to  be  a verb  that 
instructs  us  what  to  do,  its  value  will  lie  entirely  in  the 
soundness  of  the  instruction  given.  In  longer  proverbs, 
ideas  of  dubious  wisdom  may  be  saved  by  vividness  or 
saltiness  of  expression.  But  in  one-word  proverbs  vivid- 
ness or  any  other  marks  of  style  are  impossible.  The 
value  of  the  saying  will  depend  entirely  on  the  meaning 
of  the  one  word. 

With  those  thoughts  firmly  in  mind,  I set  out  to  find 
the  choicest  one-word  maxims.  Over  weeks  and  months 
I discussed  the  search  with  many  people.  I put  the  ques- 
tion this  way:  “Suppose  you  were  allowed  to  communi- 
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cate  one  word  of  advice  to  a young  person  living  in  the 
year  2500.  What  would  it  be?” 

One  word! 

The  results  of  the  conversations  surprised  me.  It  turns 
out  that  there  are  three  one-word  maxims  almost  univer- 
sally nominated  for  the  top  of  the  list.  There  is  not  per- 
fect agreement  as  to  the  order  of  the  three,  so  I'll  list 
them  in  the  order  that  seems  appropriate  to  me. 

The  First  Maxim  is  “Live!”  I am  conscious  of  the 
moral  questions  the  maxim  may  arouse  (There  are  fates 
worse  than  death,  etc.),  but  the  word — and  the  reality  it 
denotes — still  embraces  everything  else.  “Live!”  If  you 
have  in  mind  Schweitzer’s  “reverence  for  life,”  and  a 
biologist’s  sense  of  the  complexity  and  wonder  of  the 
life  process,  you  will  recognize  that  most  people  who 
mentioned  the  word  had  in  mind  more  than  an  invitation 
to  hedonism.  Live,  be,  experience,  grow,  sense,  function 
as  a healthy  organism!  Everything  else  builds  on  that. 

Of  the  three  maxims  most  widely  agreed  on,  another 
was  “Learn.”  Learning  begins  before  birth,  and  is  at  the 
heart  of  human  behavior.  It  is  involved  in  every  signifi- 
cant act  we  perform. 

The  third  of  the  three  maxims  widely  agreed  on  is 
“Love!”  You  have  discovered  by  now  that  we  cannot 
play  the  game  of  one-word  maxims  without  allowing 
each  maxim  to  carry  a lot  of  meanings.  “Love”  would 
have  to  mean  many  kinds  of  love — -fraternal,  sexual, 
religious,  humanistic. 

So  much  for  the  first  three  maxims:  Live,  learn  and 
love.  Readers  who  would  like  to  check  the  results  with 
friends  will  find  considerable  agreement  on  those  three. 
But  when  we  move  beyond  that  point,  we  encounter  a 
curious  fact:  though  people  tend  to  agree  on  the  first 
three  maxims,  there  is  nothing  approaching  consensus 
on  the  identity  of  the  fourth. 

A fascinating  and  puzzling  fact! 

A devout  young  friend  of  mine  says  “Believe!”  A 
scientist  friend  says  “Seek!”  A distinguished  physician, 
the  late  Dr.  Russell  Lee,  said  “Produce!”  I found  no 
consensus. 

Then  some  years  ago  I was  to  give  an  after-dinner 
talk  to  one  of  the  most  distinguished  scholarly  societies 
in  the  nation,  and  I decided  to  put  the  question  to  the 
assembled  members.  Where  would  I find  a group  of  men 
and  women  better  fitted  to  assist  in  the  Search  for  the 
Fourth  Maxim?  I described  the  history  of  the  search,  and 
then  supplied  them  with  slips  of  paper  on  which  to 
record  their  nominations. 

What  were  the  results? 

If  we  can  accept  the  judgment  of  this  distinguished 
group,  the  Fourth  Maxim  is  one  or  another  word  center- 


ing on  the  cognitive  processes.  The  group  was  not  unan- 
imous as  to  what  that  word  would  be.  The  words  most 
often  mentioned  were: 

Think 

Understand 

Know 

If  one  were  to  draw  from  their  responses  a Fifth 
Maxim,  it  would  be  one  or  another  word  from  the  fol- 
lowing cluster: 

Give 

Help 

Ser\’e 

Share 

Care 

And  I’m  happy  to  report  that  their  Sixth  Maxim 
would  involve  a lightening  of  the  hitherto  serious  mood: 

Laugh 

Smile 

Play 

Enjoy 

So  much  for  the  first  six  maxims.  In  my  many  con- 
versations on  the  subject  I was  invariably  asked,  “What 
is  your  own  choice  for  the  Fourth  Maxim?”  My  choice 
would  be  “Aspire.”  In  some  respects  I would  prefer  the 
homely  word  “Try,”  but  “Aspire”  says  more.  It  says  “try 
for  something  better.”  That  seems  to  me  the  essence  of 
humans  at  their  best. 

I won’t  put  my  choice  ahead  of  the  distinguished 
scholars  I consulted,  but  I’ll  take  the  liberty  of  ranking 
“Aspire”  as  the  Seventh  Maxim. 

The  list  now  goes: 

Live 

Learn 

Love 

Think 

Give 

Laugh 

Aspire 

One’s  preference  in  maxims  is  of  course  a highly  per- 
sonal matter.  I leave  it  to  the  reader  to  diagnose  the  two 
members  of  the  audience  who  wrote  on  their  slips  of 
paper  the  word  “Don’t,”  and  the  one  member  who  wrote 
“Escape!” 
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Invisible  Children 

ELENA  O.  NIGHTINGALE,  MD,  PhD,  Washington,  DC,  and  KARI  HANNIBAL,  MA,  Boston,  Massachusetts 


Each  year  several  thousand  minors  without  legal 
immigration  documents  enter  the  United  States  by 
themselves  and  are  arrested  by  the  Immigration  and  Nat- 
uralization Service  (INS).  In  1995,  the  last  year  for  which 
such  data  were  made  available  to  the  Los  Angeles  Times 
by  a spokeswoman  for  the  INS,1  2,028  unaccompanied, 
undocumented  juveniles  were  arrested.  As  reported  pre- 
viously,2 these  children  come  from  many  countries  and 
regions,  including  China,  Haiti,  Cuba,  and  Latin  Ameri- 
ca. Most  of  these  children  are  placed  in  foster  or  a rela- 
tive’s care  or  deported  in  a matter  of  days.  If  a parent  or 
potential  guardian  is  in  the  United  States  illegally,  the 
fear  of  deportation  can  preclude  their  coming  forward  to 
claim  the  child,  placing  the  child  in  a doubly  difficult 
position.  Deportation  has  become  an  easier  and  faster 
process  since  April  1,  1997,  when  the  Illegal  Immigra- 
tion Reform  and  Immigrant  Responsibility  Act  of  1996 
went  into  effect.  Now  immigration  officials  at  the  border 
can  decide  to  expel  immigrants  they  apprehend,  includ- 
ing those  seeking  asylum,  without  a hearing  and  without 
the  right  to  appeal.  This  expedited  process  has  the  poten- 
tial for  returning  undocumented  persons  and  any  children 
with  them  to  hardship,  particularly  those  who  are  escap- 
ing from  brutality,  abuse,  or  civil  disturbance. 

Despite  the  rapid  disposition  of  most  cases  of  undoc- 
umented, unaccompanied  minors,  each  year  several 
hundred  such  children,  some  as  young  as  5 years,3  are 
placed  in  INS  custody  in  a variety  of  settings,  ranging 
from  foster  care  of  varying  safety  and  quality  to  deten- 
tion centers  or  even  jails,  even  though  detention  is  for 
administrative,  and  not  criminal,  offenses.  Once  in  INS 
detention,  a 1997  Human  Rights  Watch  report  states, 
children  become  “invisible:  they  have  slipped  through 
the  cracks  in  America’s  legal  system. ”4<pl)  The  Human 
Rights  Watch  report  documents  that  although  detention 
should  be  limited  to  30  days,5  this  is  not  always  the 
case.  For  example,  between  October  7 and  14,  1996, 
241  children  were  in  long-term  detention,  20%  of  them 
for  more  than  4 months.6  By  lav/,  medical  care  should 
be  provided  to  detained  children.  The  neglect  of  the 
health  needs  of  children  in  INS  detention,  however, 
such  as  lack  of  minimal  hygienic  conditions,  immu- 
nizations, access  to  care,  and  inadequate  record  keep- 
ing, were  summarized  previously.2 


Mariaelena,  aged  15  years,  who  had  been  in  detention 
for  more  than  a year  when  interviewed  in  1996  at  Los 
Padrinos  in  Los  Angeles  County  by  Human  Rights 
Watch,  said  “If  you  are  bad — if  you  do  not  do  your  exer- 
cise or  use  bad  language — they  send  you  to  ‘the  box.’ 
Then  you  are  alone  in  a room,  with  nothing.”  The  staff 
described  “the  box”  as  a medical  isolation  chamber  with 
a metal  cot,  a sink,  a toilet,  and  no  windows.4  Interna- 
tional human  rights  standards  prohibit  solitary  confine- 
ment for  children  4(p48) 

In  1985  a class-action  suit  was  brought  against  the 
INS  on  behalf  of  Jenny  Lisette  Flores  and  other  children 
mistreated  and  without  adequate  medical  attention,  edu- 
cation, or  recreation  in  INS  custody.  In  1987  a settle- 
ment specified  that  facilities  housing  minors  in  INS  cus- 
tody must  meet  certain  standards  of  housing  and  care. 
The  settlement  was  not  fully  honored,  and  on  January 
13,1997,  a second  settlement  was  reached.6,7  Among  the 
requirements,  the  INS  must  collect  statistical  informa- 
tion weekly  for  all  minors  in  INS  custody  longer  than  72 
hours,  including  biographical  data  and  dates  for  each 
placement,  removal,  or  release.  Emergency  and  routine 
medical  care  and  a complete  medical  examination, 
including  screening  for  infectious  diseases  within  48 
hours  of  admission  (excluding  weekends  and  holidays), 
are  also  required.7  An  individualized  plan  of  care  must 
be  set  up  for  each  minor.  The  facilities  for  children  must 
be  safe  and  sanitary.  We  hope  that  steps  toward  compli- 
ance with  the  latest  agreement  are  underway. 

Rivera  and  Lindsey  describe  guidelines  for  medical 
care  of  minors  provided  by  the  INS  Health  Services  Divi- 
sion.8 They  also  state  that  minors  “are  detained  only 
briefly,  usually  a few  hours,  at  service  processing  cen- 
ters.” If  the  detention  of  these  children  by  the  INS  were 
brief,  there  would  be  no  invisible  children.  The  Human 
Rights  Watch  report  asserts  that  conditions  in  Los  Ange- 
les County  and  Arizona  detention  centers  visited  in  1996 
“violate  the  children’s  rights  under  international  law,  the 
US  Constitution,  US  statutory  provisions,  INS  regula- 
tions, and  the  terms  of  court  orders  binding  on  the 
INS.”4<pl)  The  INS’s  lack  of  compliance  with  the  first  Flo- 
res settlement  led  to  the  need  for  a second.5  Given  this 
evidence,  it  is  apparent  that  good  guidelines  are  not 
always  followed  uniformly. 


From  the  Institute  of  Medicine,  National  Research  Council,  Board  on  Children,  Youth,  and  Families,  Washington,  DC  (Dr  Nightingale),  and  The  Albert  Schweitzer 
Fellowship,  Boston,  Massachusetts  (Ms  Hannibal).The  affiliations  are  listed  for  information  purposes  only.  The  contents  of  this  commentary  are  the  sole  responsibility  of 
the  authors. 
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2101  Constitution  Ave,  Washington,  DC  20418. 
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Careful  and  systematic  monitoring  of  conditions  and 
delivery  of  services  in  places  of  detention  is  required 
and  mandated.  It  is  not  clear,  however,  that  the  INS  can 
or  should  accomplish  these  tasks.  In  January  1998,  a 
federal  advisory  commission  recommended  that  the  INS 
be  abolished  and  its  duties  assigned  to  other  agencies.9 
Part  of  the  reason  is  that  the  INS  has  potentially  con- 
flicting roles  of  curtailing  illegal  immigration  and  pro- 
viding benefits  for  legal  immigrants.  President  Clinton 
is  said  to  prefer  reorganization  to  clarify  these  roles.9 

Unaccompanied  minors,  regardless  of  how  or  why  they 
entered  the  United  States,  need  the  intervention  and  care  of 
adult  advocates.  The  INS  responsibility  for  either  or  both 
deporting  and  detaining  undocumented  minors  and  super- 
vising the  health,  education,  and  well-being  of  the  minors 
in  their  jurisdiction  also  appears  to  be  conflicting. 

Action  by  the  medical  community,  especially  in 
states  with  large  numbers  of  immigrants,  would  help 
make  these  unaccompanied,  undocumented  children 
both  visible  and  cared  for.  The  medical  community 
could  study  how  to  work  more  closely  with  the  INS  to 
provide  health  services  for  minors  in  INS  custody,  with 
responsibility  for  those  services  assumed  by  a health 
agency  and  not  by  the  INS,  by  commonly  agreed-on 
means.  Mental  health  services  for  these  children,  many 
of  whom  have  been  seriously  traumatized  before  enter- 
ing this  country,  could  be  beneficial  or  prevent  further 
trauma.  Collaboration  between  the  legal  and  medical 
professions  could  help  physicians  gain  access  to  places 
where  minors  are  held  because  access  is  often  difficult. 
Independent  physician  participation  in  site  visits  for  the 
purposes  of  inspecting,  monitoring,  documenting,  and 
providing  services  is  crucial  for  protecting  the  safety  and 
security  of  the  children. 

Health  professionals  could  join  forces  with  local  or 
national  human  rights  groups  (such  as  Physicians  for 


Human  Rights)  to  report  instances  in  which  they  have 
observed  abuse,  neglect,  or  poor  provision  of  health  ser- 
vices. Careful  documentation  and  discussion  with  INS 
officials  would  help  the  INS  to  identify  and  correct  prob- 
lems. Physicians  and  professional  organizations  such  as 
the  American  Academy  of  Pediatrics,  which  is  already 
active  in  human  rights,  could  be  effective  advocates  for 
the  early  release  of  youngsters  from  detention  and  for 
placement  in  appropriately  monitored  settings.  The 
American  Academy  of  Pediatrics  and  other  medical  pro- 
fessional organizations  could  also  be  sources  of  volun- 
teers for  site  visits  or  to  provide  health  care. 

Immigration  and  Naturalization  Services  Commis- 
sioner Doris  Meissner,  by  signing  the  1997  settlement  in 
the  Flores  case,  indicated  her  willingness  to  implement 
the  agreement  fully,  and  she  is  to  be  commended. 
Nonetheless,  the  medical  profession  has  an  opportunity 
now  to  make  a major  contribution  to  rescue  these  chil- 
dren from  obscurity  and  neglect. 
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Editor’s  Note:  We  regret  that  the  following  letter  from  University  of  California  President  Richard  C.  Atkinson  was 
omitted  from  the  May  issue,  which  was  dedicated  to  current  issues  in  medical  education  and  to  the  Final  Report  of 
the  Commission  on  the  Future  of  Medical  Education.  President  Atkinson's  response  to  the  Commission's  report  and 
accompanying  white  papers  acknowledges  their  contribution  as  a useful  informational  resource  for  those  engaged 
in  the  ongoing  debate  regarding  future  directions  in  medical  education. 


January  27,  1998 

Thomas  Langfitt,  MD 
Chairman 

Commission  on  the  Future  of  Medical  Education 

Charles  B.  Wilson,  MD 
Executive  Director 

Commission  on  the  Future  of  Medical  Education 
Dear  Tom  and  Charlie: 

I wish  to  take  this  opportunity  to  express  my  thanks  to 
you  and  to  the  members  of  the  Commission  on  the  Future 
of  Medical  Education  for  their  intensive  deliberations 
and  contributions  that  led  to  the  Commission’s  final 
report  and  the  associated  collection  of  “white  papers.” 

I was  pleased  to  see  that  the  report  covered  all  the  areas 
that  I asked  the  commission  to  address.  The  background 
papers  prepared  and  selected  for  the  commission  by  the 
UCSF  Center  for  the  Health  Professions  and  Commis- 
sion staff  were  particularly  useful  in  their  analyses  of 
health  system  changes  and  related  workforce  and  educa- 
tional implications.  While  there  will  not  be  universal 
agreement,  either  within  the  University  of  California  or 
among  national  experts,  on  the  specific  policy  conclu- 
sions reached  by  some  of  these  analysts,  the  papers  are 
nevertheless  stimulating  and  useful.  In  addition,  the 
report  provides  an  informative  discussion  of  many  cur- 
rent issues  in  medical  education. 

It  is  an  ambitious  and  wide-ranging  document  that 
attempts  to  diagnose  the  current  trends  and  problems  in 
contemporary  academic  medical  centers  in  the  UC  sys- 
tem and,  by  extension,  across  the  nation.  I note  that 
many  of  the  principles  and  recommendations  discussed 


in  the  report  are  broadly  supported  within  the  Universi- 
ty community,  e.g.,  strengthening  continuity  between 
medical  undergraduate  and  graduate  education  curricu- 
lum, expanding  outreach  efforts  to  ensure  diversity  in 
medical  education  and  the  future  physician  workforce, 
defining  core  clinical  competencies,  pursuing  sys- 
temwide efforts  to  evaluate  medical  education  costs  and 
viable  options  to  support  these  costs,  and  periodically 
examining  University  health  sciences  enrollments  in 
light  of  workforce  needs,  market  trends,  and  related 
variables.  I was  also  pleased  to  note  that  many  of  the 
report’s  recommendations  concerning  educational  pro- 
grams and  related  curricular  initiatives  are  already  in 
place  within  the  University’s  five  Schools  of  Medicine. 

This  report  makes  a strong  contribution  to  the  ongoing 
discussion  and  debate  on  current  issues  and  future  direc- 
tions in  medical  education.  I anticipate  that  the  report 
will  be  used  as  an  important  informational  resource  to 
those  responsible  for  academic  planning  at  our  individ- 
ual medical  schools,  and  at  the  universitywide  level  as 
we  attempt  to  integrate  our  academic,  patient  care,  and 
research  missions. 

On  behalf  of  the  University  of  California  community,  I 
am  happy  to  convey  our  sincere  appreciation  to  you  and 
to  the  members  of  the  commission  for  your  contribu- 
tions to  this  major  undertaking. 

Sincerely, 

(signed)  Richard  C.  Atkinson 
President 

cc:  Provost  King 

Vice  President  Hopper 
Vice  President  Gurtner 
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Lessons  From  the  Practice 


That  Funny  Feeling 

WILLIAM  E.  BYRD,  MD,  Roanoke  Rapids,  North  Carolina 


Things  are  seldom  what  they  seem. 

Skim  milk  masquerades  as  cream. 

— W.S.  Gilbert,  H.M.S.  Pinafore 

Although  this  happened  some  years  ago,  I can  still 
remember  it  as  if  it  happened  last  weekend.  Mildred 
Watson  had  never  requested  to  see  me  on  an  urgent  basis. 
Her  only  medical  problems,  a hiatal  hernia  with  reflux 
and  bilateral  subacromial  bursitis  of  the  shoulders,  had 
been  well  controlled  with  medications  for  over  ten  years; 
hence,  her  call  was  both  surprising  and  unsettling. 

Mildred  was  44,  had  never  married,  and  cared  for  a 
30  year  old  brother  who  had  sustained  brain  damage  in 
a hit  and  run  auto  accident  in  his  early  20 ’s.  Sadly,  her 
parents  had  drowned  seven  years  before  when  their  fish- 
ing boat  capsized  in  a thunderstorm  200  yards  off  the 
eastern  shore  of  Virginia. 

Shortly  after  4:00  PM  on  a cool  Friday  November 
afternoon,  Mildred  called  the  clinic.  I was  finishing  up 
some  paper  work  and  dictations,  hoping  to  leave  early  to 
attend  one  of  my  alma  mater’s  basketball  games,  some 
80  miles  away.  My  nurse,  Carol,  screened  the  call  and 
came  back  to  my  office. 

“It’s  Mildred  Watson,”  she  said. 

“What’s  up?”  I asked. 

“She  said  she  just  feels  funny.  She  never  felt  like  this 
before.” 

“What  kind  of  funny?”  I inquired.  “Fever,  chills, 
headache,  pain,  lightheadedness?” 

“No,”  Carol  replied.  “She  says  she’s  just  worried 
because  she’s  never  felt  like  this  before.” 

Sighing,  while  quickly  looking  at  my  watch,  I said, 
“Then  tell  her  to  come  right  away;  but  I need  to  be  on 
the  road  in  an  hour.” 

Mildred  was  in  my  office  in  twenty  minutes.  Her  vital 
signs,  including  temperature,  were  normal.  I immediate- 
ly began  to  take  the  history,  hoping  her  problem  could  be 
resolved  in  five  to  ten  minutes.  “Tell  me  what’s  bother- 
ing you,  Mildred.” 

“I  don’t  know  if  I can  explain  it  right,  but  it  seems  as 
if  Fm  here  and  my  body’s  over  in  the  comer,”  she 
replied  hesitantly. 

Thinking  this  might  be  some  type  of  depersonaliza- 
tion, I said,  “Have  you  been  under  any  unusual  stress?” 


“Oh,  no,”  she  replied.  “Actually  things  have  been 
going  rather  well.  Tommy’s  doing  fine,”  she  continued. 
“Luckily  he  has  had  no  urinary  tract  infections  in  over 
two  months.”  Becoming  more  serious,  she  said,  “You 
must  think  Fm  a flake,  but  for  the  past  twenty-four  hours 
I’ve  been  in  some  kind  of  trance.”  Laughing  she  said, 
“And  I can’t  afford  to  do  drugs.” 

Smiling  faintly,  I replied,  “I  know.  Tagamet  and 
Ibuprofen  shouldn’t  give  anyone  a high.”  Then  trying  to 
pick  up  the  pace,  I asked,  “Any  headache,  fever,  blurring 
of  vision,  difficulty  speaking,  stiffness  of  the  neck?” 
“No,”  she  replied.  “I  really  don’t  even  feel  sick  - 
which  is  in  a way  what  makes  me  so  worried.” 

Glancing  at  my  watch,  I said,  “Why  don’t  I let  Carol 
get  you  in  a gown,  and  we'll  see  if  we  can  quickly  sort 
this  out.” 

Mildred’s  brief  physical  exam,  including  an  abbrevi- 
ated neurologic  evaluation,  was  entirely  normal.  I must 
have  appeared  puzzled  for  Mildred  asked,  “What  do  you 
think  is  going  on?  I can  assure  you  I’m  not  mental.” 
Staring  into  the  distance  for  a moment,  straining  for  a 
differential  diagnosis  of  Mildred’s  symptoms,  I method- 
ically replied,  “No,  of  course  not.”  Then,  turning  toward 
Mildred,  I said,  “I'm  really  not  sure,  Mildred,  but  I don’t 
think  it’s  anything  serious.” 

It  was  now  5:00  PM,  and  I was  faced  with  a monu- 
mental judgment  call.  I could  have  Mildred  come  back 
Monday  for  followup,  or  I could  admit  her  for  evalua- 
tion. I really  had  no  reason  for  admission.  I would  have 
to  embellish  the  history  and  physical  for  her  to  pass  the 
precertification  criteria  of  her  health  plan. 

Recovering,  I said,  “Mildred,  I’m  going  to  admit  you 
to  the  hospital  for  an  overnight  stay,  get  an  MRI  scan  of 
the  brain  and  have  the  neurologist  see  you.” 

Immediately  straightening  her  neck  and  tensing  her 
shoulders,  she  said,  “Do  you  think  I have  a brain  tumor?” 
“No,  no,  of  course  not,”  I replied.  “Your  symptoms 
have  come  on  too  suddenly.  In  fact,  it  doesn’t  even 
sound  like  a seizure  or  transient  ischemic  attack.  But  I 
think  we  need  to  check  things  out  since  you’ve  never 
had  anything  like  this  before.  If  everything  is  normal, 
then  you  can  go  home  in  the  morning.” 

I admitted  Mildred  for  overnight  observation  and 
called  Frank  Starling,  the  neurologist  on  call  for  the 


(Byrd  WE.  That  Funny  Feeling.  West  ] Med  1998;  169:56-57) 
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weekend.  “Frank,”  I said,  “I’m  not  sure  what’s  going  on 
with  Mildred  Watson,  but  I would  appreciate  it  if  you 
would  take  a look  at  her  this  evening.  I have  already 
ordered  an  MRI  scan  of  the  brain.  If  you  don’t  find  any- 
thing, I’ll  let  her  go  in  the  morning.  I’m  leaving  shortly 
for  the  State  game  but  should  be  back  by  midnight.  Call 
me  if  you  find  anything  earth-shattering.” 

“No  problem,”  Frank  Starling  replied.  “If  you  don’t 
hear  from  me  you  can  assume  everything  was  normal.” 
At  12:15  AM  I returned  to  find  a message  on  my 
answering  machine  from  Frank  Starling.  He  was  still  at 
the  hospital  when  I got  hold  of  him. 

“Incredible  call,  John.” 

“What  do  you  mean?”  I stammered. 

“We  just  finished  the  angiogram.  Mildred  Watson  has 
the  biggest  anterior  communicating  artery  aneurysm 
I’ve  ever  seen.  Her  LP  was  clean,  and  we’re  getting 
ready  to  fly  her  out  to  the  university  for  further  manage- 
ment. I’m  glad  you  didn’t  send  her  home,”  he  continued. 

“I’m  glad,  too,”  I replied,  momentarily  dazed.  “But 
what  did  you  think  of  her  symptoms?  Did  they  suggest 
aneurysm  to  you?” 


“Oh,  good  Lord,  no.  I didn’t  know  what  to  make  of 
her  out-of-body  experience,  but  that’s  beside  the  point. 
We  made  the  diagnosis,  and  you  saved  her  life,  pal.  Con- 
gratulations.” 

Still  stunned,  I said,  “Absolutely  amazing.  Thanks  for 
your  help.  I’ll  talk  to  you  tomorrow.” 

“You  bet.” 

Mildred  Watson’s  aneurysm  was  clipped  uneventful- 
ly at  the  university  the  following  day  and  within  a week 
she  returned  home  without  any  neurologic  deficit. 

In  the  years  following  her  death  at  47  in  an  auto  acci- 
dent, I become  chilled  when  I think  of  how  a little  care- 
lessness, or  a little  selfishness  in  not  wanting  to  be 
delayed,  could  have  given  me  a lifetime  to  regret  a pre- 
ventable medical  catastrophe.  I am  continually  humbled 
by  the  sequence  of  events.  Probably  the  only  reason  I 
hospitalized  Mildred  was  the  complete  change  in  the 
pattern  of  her  usual  symptoms.  I certainly  could  offer  no 
meaningful  differential  diagnosis,  and  I never  felt  that 
she  had  anything  that  was  life-threatening.  Someone 
must  have  been  watching  over  the  both  of  us.  I made  the 
right  decision  for  the  wrong  reasons. 
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Focus  on  the  Medical  History 

MURTHY  V.S.  ANDAVOLU,  MD,  Arcadia,  California 


As  a medical  resident  on  call  late  one  night,  I admitted 
a patient  from  the  Emergency  Room  (ER)  for 
“observation  following  head  trauma.”  A 35-year-old, 
previously  healthy  gentleman  had  tripped  and  fallen  off 
the  stairs  at  his  home,  resulting  in  soft  tissue  trauma  to 
the  side  of  his  head.  He  did  not  have  any  headache,  dizzi- 
ness, nausea,  vomiting  or  visual  disturbances  following 
the  fall,  but  he  was  concerned  and  came  to  the  ER  to  be 
cleared  by  a physician.  The  ER  physician  did  not  note 
any  evidence  of  external  injury  but  noticed  a dilated 
pupil  in  his  right  eye.  A computerized  tomographic  (CT) 
scan  of  the  head  was  done  and  was  normal.  An  emer- 
gency consultation  by  the  neurologist  was  requested.  The 
neurologist  on  call  advised  over  the  phone  that  the 
patient  be  admitted  to  the  hospital  for  observation.  The 
ER  physician  told  the  patient  and  his  wife  that  bleeding 
inside  his  head  could  not  be  ruled  out  and  that  he  was  at 
risk  of  dying  from  an  unrecognized  bleed  into  the  head  if 
he  was  not  watched  carefully  over  the  next  24  to  48 
hours.  The  young  couple  was  terrified.  The  sobbing  wife 
left  as  her  husband  was  admitted  to  the  hospital. 

On  admission  to  the  ward,  I examined  the  patient  in 
detail  and  found  him  to  be  anxious  but  hemodynamical- 
ly  and  neurologically  stable,  with  no  evidence  of  exter- 
nal injuries.  The  only  abnormal  finding  on  examination 
was  a mildly  dilated  right  pupil  that  was  irregular  with 
ragged  margins,  reacting  sluggishly  to  light.  On  noting 
the  unusual  appearance  of  the  pupil,  I asked  him  if  he 
had  ever  had  any  surgery  on  the  eye.  He  replied  that 
about  seven  years  before,  he  had  been  involved  in  a 
motor  vehicle  accident  in  his  home  country,  at  which 
time  he  had  injured  his  right  eye  and  bled  into  the  ante- 


rior chamber,  and  that  surgery  had  had  to  be  performed 
to  evacuate  the  blood  and  to  release  adhesions  around 
the  pupil.  I asked  the  patient  if  he  had  given  this  piece  of 
history  to  the  doctors  in  the  ER.  He  replied  that  no  one 
had  asked  him  such  a question  and  that  he  had  not  con- 
sidered it  relevant  enough  to  volunteer  the  information. 

A patient  with  pupillary  irregularity  due  to  prior 
surgery  had  been  admitted  with  a diagnosis  of  possible 
intracranial  bleed!  And  the  worst  was  yet  to  come.  The 
patient’s  wife,  after  a very  anxious,  sleepless  night  at 
home,  arrived  at  the  hospital  early  the  next  morning. 
The  patient  was  in  the  bathroom  at  the  time.  Finding  his 
bed  empty,  she  broke  out  crying,  for  she  thought  her  hus- 
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sion-making. It  is  then  reasonable  to  order  the  relevant 
diagnostic  tests  to  confirm  or  rule  out  the  clinical  suspi- 
cion(s).  The  sequence  of  these  events  must  never  be 
changed. 

I also  learned  about  the  powerful  impact  our  state- 
ments can  make  on  the  minds  of  our  patients  and  their 
relatives.  These  statements  can  have  far-reaching  ethical 
and  legal  implications.  Realization  of  this  impact  and 
making  the  necessary  amends  in  our  practice  of  medicine 
is  as  important  as  our  diagnostic  and  technical  skills. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  programs 
in  Arizona  is  compiled  by  the  Arizona  Medical  Association.  All 
courses  listed  have  been  certified  as  meeting  the  criteria  for 
Category  I of  the  ArMA  CME  Certificate  and  the  AMA  Physi- 
cians Recognition  Award.  To  list  Category  I continuing  med- 
ical education  programs,  please  send  information  to  Arizona 
Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  AZ  8501 3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  sponsoring  the  program. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix,  AZ 
85013.  (602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center,  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY/IMMUNOLOGY 

August  6-9 — A Midsummer  Night’s  Wheeze.  California  Society  of  Allergy, 
Asthma,  and  Immunology  at  La  Costa  Resort  and  Spa,  Carlsbad. 
Thurs.-Sun.  12  hrs.  $145-$195.  Contact:  CSAAI  (714)  828-8022. 


CARDIOLOGY 

August  13-15 — Critical  Care  Cardiology.  American  College  of  Cardiology 
at  Ritz-Carlton,  San  Francisco.  Thurs.-Sat.  16.5  hrs.  Contact:  ACC,  91 1 1 
Old  Georgetown  Rd.,  Bethesda,  MD  20814-1699,  (800)  253-4636  ext.  695. 

September  10-12 — Coronary  Interventions  1998.  Scripps  Clinic  at  Sheraton 
Grande  Torrey  Pines  Hotel,  La  Jolla.  Wed.-Sat.  28  hrs.  Contact:  Laurel 
Steigerwald,  Scripps  Clinic,  Department  of  Academic  Affairs,  403C,  10666 
N.  Torrey  Pines  Rd.,  La  Jolla,  CA  92037  (619)  554-8556. 

September  14—18 — Cardiology  Board  Review.  UCSF  at  Cathedral  Hill  Ho- 
tel, San  Francisco.  $725.  Contact:  Postgraduate  Programs,  Box  0656, 
UCSF,  San  Francisco,  CA  94143-0656. 

October  8-10 — The  22nd  Annual  Seminar:  Cardiology  Update  1998.  Ameri- 
can College  of  Cardiology  at  San  Francisco.  Thurs.-Sat.  12  hrs.  $485-$560. 
Contact:  ACC  Extramural  Programs  (800)  253-4636. 

October  31 — Update  in  Electrocardiography  and  Arrythmias.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Sat.  7.5  hrs.  $195.  Contact:  UCSF 
(415)476-5208. 


January  7-10,  1999 — NewEra  Cardiac  Care:Innovation  and  Technology. 
Marriott's  Mountain  Shadows  Resort,  Scottsdale  Arizona.  Sponsored  by  the 
Cardiothoracic  Research  &Education  Forum.  Contact:Aligned  Manage- 
ment Associates,  Inc.  P.O.  Box  23220,  San  Diego  CA  92193  (760)  75 1 - 
8841.  Fax  (760)  751-8842.  www.amainc.com 

January  29-31,  1999 — Clinical  Nuclear  Cardiology:Case  Review  With  the 
Experts.  Cardiology  Update  1998.  American  College  of  Cardiology  at  San 
Francisco.  Thurs.-Sat.  Contact:  ACC  Extramural  Programs  (800)  253-4636. 

February  18-20,  1999 — 19th  Annual  Pathophysiology  & Techniques  of 
Cardiopulmonary  Bypass.  San  Diego  Marriott  Hotel  & Marina.  Spon- 
sored by  the  Cardiothoracic  Research  &Education  Forum.  Contact:Aligned 
Management  Associates,  Inc.  P.O.  Box  23220,  San  Diego  CA  92193  (619) 
541-1 444  or  fax  ( 6 1 9)  54 1 - 1 447  www.amainc.com 


DERMATOLOGY 

September  19-20 — The  Skin  A to  Z.  UCSF  at  UCSF  Campus.  Sat-Sun.  10 
hrs.  $275.  Contact:USCF  (415)  476-5808. 

January  14-17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian, San  Diego,  CA.  Sponsored  by  Continuing  Medical  Education  Asso- 
ciates. To  be  held  at  the  Hyatt  Regency.  La  Jolla,  San  Diego,  CA.  Method: 
AV.  L,  SB.  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA,  AAFP.  $575.  Contact: 
Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800)  993-2632 
or  (619)  674-5200. 

March  4—7,  1999 — Practical  Dermatology  for  the  Primary  Care  Physician, 
Orlando,  FL.  Sponsored  by  Continuing  Medical  Education  Associates.  To 
be  held  at  the  Buena  Vista  Palace  at  Walt  Disney  World  Village,  Orlando, 
FL.  Method:  AV,  L,  SB,  W.  Thus-Sun.  20  hrs  credit:AMA,  AOA,  AAFP. 
$575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

May  23-26,  1 999 — Practical  Dermatology  for  the  Primary  Care  Physician, 
Las  Vegas,  NV.  Sponsored  by  Continuing  Medical  Education  Associates.  To 
be  held  at  the  Caesars  Palace,  Las  Vegas,  NV.  Method:  AV,  L,  SB.  W.  Sun-Wed. 
20  hrs  credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA 92198.  (800)  993-2632  or  (619)  674-5200. 


EMERGENCY  MEDICINE 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Con- 
tinuing Medical  Education  Associates  at  Hotel  del  Coronado,  San  Diego. 
Sun.-Wed.  Contact:  CMEA  P.O.  Box  270469,  San  Diego,  CA  92198-2469 
or  web:  http://www.cmea.com. 

August  17-18 — High  Risk  Emergency  Medicine.  American  College  of 
Emergency  Physicians  at  Marina  Beach  Marriott,  Marina  del  Rey. 
Mon.-Tues.  15  hrs.  $549.  Contact:  Center  for  Emergency  Education,  5330 
Primrose  Dr„  Ste.  250,  Fair  Oaks,  CA  95628  (800)  651-CEME. 

October  3-7 — National  Conference  on  Wilderness  and  Travel  Medicine. 

AmericanCollege  of  Emergency  Physicians  at  Pare  Fifty  Five  Hotel.  San 
Francisco,  CA.  25  hrs.  Credit.  Contact:  (888)  263-6338. 

October  8-10 — 17th  Annual  Advances  in  Pulmonary  and  Critical  Care. 

UCSF  at  Palace  Hotel,  San  Francisco.  Thurs.-Sat.  17  hrs.  $495.  Contact: 
UCSF  (415)476-5208. 

October  19-20 — Trauma  Uncensored:  1998.  UC  Davis  at  Hyatt  Regency, 
Sacramento.  Mon.-Tue.  Contact:  (916)  734-5390. 

October  19-23 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott. San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

October  26-30 — 27th  Annual  Topics  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  32  hrs.  $675.  Contact: 
UCSF  (415)476-5208. 

November  9-13 — Emergency  Symposium  III.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

December  14-18 — Emergency  Symposium  II.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

May  13-16.  1999 — Outdoor  Emergency  Medicine,  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
ott  Camelback  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20 
hrs  credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

May  13-16,  1999 — Outdoor  Emergency  Medicine,  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
ott  Camelback  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Thurs-Sun. 
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32  hrs  credit:AMA,  AOA,  AAFP.  $750.  Contact:  Victoria  Gonzales,  P.O. 
Box  27049,  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


ETHICS 

October  22-34 — Seventh  Annual  Symposium  on  the  Design  and  Methods 

of  Clinical  Trials.  UCSF  at  San  Francisco.  Thurs-Fri  Contact.UCSF  Of- 
fice of  Continuing  Medical  Education.  (415)  476-4251. 


FAMILY  PRACTICE/PRIMARY  CARE 

August  6-9 — Cardiology  in  Primary  Care.  Sponsored  by  Continuing  Medical 
Education  Associates.  Hotel  del  Coronado,  San  Diego,  CA.  Mon.-Thurs.  20 
hrs.  Credit:  AMA.  AOA,  AAP,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O. 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

September  13-15 — Health  Care  Leadership  Institiute  Physicans  Leader- 
ship Program.  Huntington  Hotel,  San  Francisco,  CA.  Contact  Laura  John- 
son-Morasch  California  Academy  of  Family  Physicans  (CAFP),  114  San- 
some  Street,  Suite  1305,  San  Francisco,  CA  94104-3824.  (415)  394-9121 
or  fax  (415  394-9119.  email:  HCLI@FamilyDocs.org 

October  14-16 — 13th  Annual  Primary  Care  Medicine:  Principles  and 

Practice.  UCSF  at  Cathedral  Hill  Hotel,  San  Francisco.  Wed.-Fri.  20  hrs. 
$550.  Contact:  Postgraduate  Programs,  Box  0656,  UCSF.  San  Francisco, 
CA  94143-0656.  (415)  476-5208. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

December  3^4 — Controversies  in  Women's  Health.  UCSF  at  Cathedral  Hill 
Hotel,  San  Francisco.  Thurs.-Fri.  13  hrs.  Credit.  $370.  Contact:  UCSF 
(415)476-5208. 

May  14—18,  1999 — Primary  Care  Essentials,  San  Francisco,  CA.  Sponsored 
by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Grand  Hyatt 
on  Union  Square,  San  Francisco,  CA.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  32 
hrs  credit:AMA,  AOA,  AAFP.  $750.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

August  28 — Future  Horizons  in  Home  Health  Care  for  Older  Americans. 

UCLA  at  Radisson  Hotel,  Culver  City.  Fri.  7 hrs.  $95.  ContactJean  Abbott, 
UCLA  (3 10)  312-0531. 

September  9-12 — 15th  Annual  Intensive  Course  in  Geriatric  Medicine  and 
Board  Review.  UCLA  at  Miramar  Sheraton  Hotel,  Santa  Monica.  Wed.-Sat. 
38  hrs.  $720-$795.  Contact:Lucio  Anruda,  10945  Le  Conte  Ave.  Ste.  2339,  Los 
Angeles,  CA  90095-1687.  (310)  312-0531. 

September  18 — Ethnicity  and  the  Dementias.  UCLA  at  Queen  Mary,  Long 
Beach.  Fri.  7 hrs.  $95.  Contact:Lucio  Arruda,  10945  Le  Conte  Ave.  Ste.  2339, 
Los  Angeles,  CA  90095- 1 687.  (3 10)  3 1 2-053 1 . 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California.  Irvine.  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego.  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476-425 1 . 

USC:  University  of  Southern  California,  Postgraduate  Division. 

(800)  USC-1119. 


November  8-11 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun. -Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego,  CA92198.  (800)  993-2632  or  (619)  674-5200. 

INFECTIOUS  DISEASE 

September  10 — Immunization  Update  1998  Satellite  Course.  California  Dis- 
tance Learning  Health  Network  at  various  sites  throughout  California.  Thurs. 
2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

October  29-30 — Globally  Emerging  Viral  Infections.  UCSF  at  Crowne 
Plaza  Hotel-Union  Square,  SF.  Thurs-Fri.  12  hrs.  $415-$470.  Contact: 
UCSF  (415)476-5808. 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200;  http://www.cmea.com 

November  19 — Preparing  for  the  Coming  Influenza  Pandemic  Satellite 
Course.  California  Distance  Learning  Health  Network  at  various  sites 
throughout  California.  Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619) 
594-3348. 

December  2-6 — Internal  Medicine-  1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA.  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

December  3 — Surveillance  of  Vaccine-Preventable  Diseases  Satellite  Course. 
California  Distance  Learning  Health  Network  at  various  sites  throughout  Cal- 
ifornia. Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

December  9 — AIDS-Associated  Malignancies:  Biology  and  Clinical  Manage- 
ment. UCSF  at  Palace  Hotel,  San  Francisco.  Wed.  Credit  4.5  hours.  $135.  Con- 
tact: UCSF  (415)476-5208. 

December  10-12 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace  Ho- 
tel, San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact:  UCSF  (415) 
476-5208. 

INTERNAL  MEDICINE 

August  16-21 — New  Advances  in  Internal  Medicine:Clinical  Applications. 
UC  Davis  at  Embassy  Suites,  on  Monterey  Bay.  Sun-Fri.  31  hrs.  $450.  Con- 
tact:UCD  (916)  734-5390. 

October  9-13 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego.  CA.  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198-2469. 
(800)  993-2632  or  (619)  674-5200.  http//www.cmea.com. 

March  19-25,  1999 — Internal  Medicine,  San  Diego  CA.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  To  be  held  at  the  Hotel  Coronado, 
San  Diego,  CA.  Method:  AV.  L,  SB,  W.  Fri-Thurs.  45  hrs  credit:AMA, 
AOA,  AAFP.  $895.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San 
Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


MANAGED  CARE 

September  10-12 — Management  of  the  Hospitalized  Patient  in  the  Man- 
aged Care  Era.  UCSF  at  Palace  Hotel.  San  Francisco.  20  hrs.  $475.  Con- 
tact: UCSF  (415)476-5208. 


NEPHROLOGY 

October  2-8 — 13th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Beverly  Hilton  Hotel,  Beverly  Hills.  Fri-Thurs.  44.5  hrs.  $800.  Contact: 
UCLA  (310)  794-2620. 


NEUROLOGY 

October  10 — Brain  Attack'98  UCLA  at  Beverly  Hilton  Hotel,  Beverly 
Hills.CA.  Fee  $85.  Contact  Sheryl  Crowley,  Office  of  Continuing  Medical 
Education,  UCLA  School  of  Medicine.  (310)  794-3324. 


OB/GYN 

October  23-27 — OB/GYN  Review.  Red  Lion  Hotel,  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles,  CA  90033-1039;  Phone 
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(213)  342-2555  or  (800)  USC-1 1 19;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme@hsc.usc.edu. 


February  11-14,  1999 — Office  Gynecology  and  Women's  Health  for  the 
Primary  Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Islandia,  San  Diego,  CA. 
Method:  AV,  L.  SB,  W.  Thurs-Sun.  20  hrs  credit:AMA.  AOA,  AAFP,  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Gynecology  and  Women's  Health  for  the 
Primary  Care  Physician,  Orlando,  FL.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Buena  Vista  Palace  at  Walt  Dis- 
ney World  Village.  Orlando.  FL.  Method:  AV,  L.  SB,  W.  Thurs-Sun.  20  hrs 
credit:AMA.  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


OCCUPATIONAL  & ENVIRONMENTAL 

August  6-7 — Occupational  and  Environmental  Toxicology  for  the  Health 
& Safety  Professional.  University  Health  Services  at  Claremont  Resort  & 
Spa.  Oakland.  Thurs.-Fri.  12.5  hrs.  $742-$950.  Contact:  Center  for  Occu- 
pational&  Environmental  Health,  University  of  California,  Berkeley,  Rich- 
mond Field  Station,  1301  S 46th  St,  Bldg  102,  Richmond,  CA  94804  (510) 
231-5645. 

August  6-7 — Synthesizing  Office  Workstation  Ergonomics:  Putting  it  all 
Together.  University  Health  Services  at  Claremont  Resort  & Spa,  Oak- 
land. Thurs.-Fri.  14  hrs.  $742-$950.  Contact:  Center  for  Occupational& 
Environmental  Health,  University  of  California,  Berkeley,  Richmond  Field 
Station,  1301  S 46th  St,  Bldg  102,  Richmond,  CA  94804  (510)  231-5645. 

October  5-9 — Occupational  and  Environmental  Medicine  I.  UCSF  at 
Radisson  Miyako  Hotel.  San  Francisco.  Mon.-Fri.  40  hrs.  $725.  Contact: 
Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco,  CA  94143-0656. 
(415)476-5208. 


ONCOLOGY 

September  1 1-12 — 4th  Annual  Cancer  Research  Program.  UC  Davis  at  Can- 
cer Center  Auditorium,  Sacramento.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 

September  24—26 — 22nd  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  San  Diego  Hotel  & Marina.  Thurs.-Sat.  16.5  hrs. 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 
9888  Genesee  Ave.,  La  Jolla,  CA  92037.  Tuthanne  Crawford  (619)  626-6794. 


OTOLOGY 

November  5-7 — San  Francisco  Otology  and  Neurotology  Update-1998. 
UCSF  at  Ritz-Carlton  Hotel  San  Francisco.  Thurs-Sat.  19  hrs.  $475.  Con- 
tact:UCSF  (415)  476-5808. 


ORTHOPEDICS 

January  14—17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Medical 
Education  Associates.  To  be  held  at  the  Hyatt  Regency,  La  Jolla,  San  Diego, 
CA.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA,  AAFP. 
$575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  New  Orleans,  LA.  Sponsored  by  Continuing 
Medical  Education  Associates.  To  be  held  at  the  Royal  Sonesta  Hotel,  New 
Orleans,  LA.  Method:  AV,  L.  SB,  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales.  P.O.  Box  27049,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  Las  Vegas,  NV.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Caesars  Palace,  Las  Vegas,  NV. 
Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales.  P.O.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 


PEDIATRICS 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort.  Aptos.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 


September  26 — Child’s  Brain  Day-Practical  Management  of  Childhood 
CNS  Disorders.  UCSF  at  UCSF.  Sat.  6.5hrs.  $150.  Contact:UCSF  (415) 
476-5808. 

January  29-31,1999 — 37TH  Clinical  Conference  Pediatric  Anesthesiology. 
Disneyland  Hotel,  1 1 50  W.  Cerritos  Avenue,  Anaheim,  CA  92802.  Sponsored 
by  The  Pediatric  Anesthesiology  Foudation.  $250-$295.  Contact  David  J 
Steward,  M.B.,  Program  Director,  Pediatric  Anesthesiology  Conference  Box 
#3,  Childrens  Hospital  Los  Angeles,  P.O.  Box  54700,  Los  Angeles.  CA 
90054.  (213)  669-2262  or  fax  (213)  660-8983. 

February  14—17,  1999 — Pediatrics  Update  1999,  San  Diego,  CA.  Sponsored 
by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Hyatt  Is- 
landia, San  Diego,  CA.  Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs 
credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  28-March  3,  1999 — Pediatrics  Update  1999,  Orlando,  FL.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Buena 
Vista  Palace  at  Walt  Disney  World  Village,  Orlando,  FL.  Method:  AV,  L, 
SB,  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victo- 
ria Gonzales,  P.O.  Box  27049.  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)674-5200. 


PSYCHIATRY 

November  6-8 — 44th  Annual  Group  Therapy  Symposium.  UCSF  at  UCSF. 
Fn-Sun.  20  hrs.  $295-$340.  Contact:UCSF  (415)  476-5808. 


RADIOLOGY 

October  3-4 — Ultrasound  Update:  1998.  UC  Davis  at  Doubletree  Hotel, 
Sacramento.  Sat.-Sun.  Contact:  (916)  734-5390. 


RHEUMATOLOGY 

September  10-12 — Rheumatology  Board  Review.  UCSF  at  Radisson  Miyako 
Hotel,  San  Francisco.  Thurs.-Sat.  20  hrs.  $225.  Contact:  UCSF  (415)  476- 
5208. 

SURGERY 

September  1 1-12 — 4th  Annual  Surgical  Review  Course.  UC  Davis  at  Fair- 
field.  Fri.-Sat.  Contact:  (916)  734-5390. 

September  18 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT,  Fairfield. 
Fri.  Contact:  (916)  734-7203. 


GENERAL/MULTIDISCIPLINARY 

September  3-6 — Growth  Hormone  Research  Society.  UCSF  at  Marriott  Ho- 
tel, San  Francisco.  Thurs.-Sun.  Contact:  (415)  476-5808. 

October  26-28 — Telemedicine  IV.  UC  Davis  at  Hilton  Hotel,  Anaheim. 
Mon.-Wed.  Contact:  (916)  734-5390. 

May  16-19,  1999 — Alternative  Medicine,  Scottsdale,  AZ.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Mariott  Camel- 
back  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs 
credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


LOSS  PREVENTION 

August  4 — A Quality  Improvement  Program  to  Protect  Your  Medical  Practice. 

Medical  Insurance  Exchange  of  California,  at  Newark-Fremont  Hilton  Hotel. 
Tues.  2 hrs.  Free  or  $40  to  non  members.  Contact:  Loss  Prevention  (800)  227- 
4527. 

August  18 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Embassy  Suites  Ho- 
tel Walnut  Creek.  Tues.  2 hrs.  Free  or  $40  to  non  members.  Contact:  David 
Carp  (800)  227-4527. 

September  9 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Corte  Madera  Best 
Western  Hotel,  Corte  Madera.  Wed.  2 hrs.  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 
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October  13 — Preventing  "Failure  to  Diagnose”  Malpractice  Claims.  Medical 
Insurance  Exchange  of  California,  at  Doubletree  Hotel,  Redding.  Tues.  Free 
or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

October  20 — A Quality  Improvement  Program  to  Protect  Your  Medical 

Practice.  Medical  Insurance  Exchange  of  California,  at  Holiday  Inn  Select, 
Fairfield.  Tues  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800) 
227-4527. 

November  3 — Medical  Records  Documentation  for  Patient  Safety  and  Physi- 
cian Defensibility.  Medical  Insurance  Exchange  of  California,  at  Santa  Fe  Bar 
and  Grill,  Berkeley.  Tues.  Free  or  $40  to  non  members.  Contact:  David  Carp 
(800)  227-4527. 

November  10 — Preventing  “Failure  to  Diagnose”  Malpractice  Claims.  Med- 
ical Insurance  Exchange  of  California,  at  San  Francisco  Medical  Society.  Wed. 
Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

November  11 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at  Em- 
bassy Suites  Hotel,  Walnut  Creek.  Wed.  Free  or  $40  for  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

LEARNING  SPANISH 

July  31-August  3 (Los  Angeles);  August  28-31  (San  Diego);  September  18-21 
(Los  Angeles);  October  2-5(San  Diego);  October  23-26(Los  Angeles) — Con- 
versation in  Spanish.  Maricopa  Health  System.  36  hrs.  $695.  Contact:  Rios 
Associates  (520)  881-3295;  (619)  218-4875;  Fax  (520)  325-4258. 


HOME  STUDY/SELF  ASSESSMENT 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association,  (800)  880-1300; 
http://www.texmed.org/health_science/hs_poep.html 


COLORADO 

This  listing  of  continuing  medical  education  programs  in  Col- 
orado is  compiled  by  the  Denver  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Medical  Soci- 
ety, 1850  Williams  Street,  Denver,  CO  80218;  or  telephone 
(303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-295 1 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado  So- 
ciety of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurologists, 
(303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St  An- 
thony Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell,  (303) 
629-3678. 

February  4-6, 1999 — Neurology  For  The  Non-Neurologist.  Hyatt  Regency,  Can- 
cun  Mexico.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  5-7,  1999 — Arrhythmias:  Interptretation,  Diagnosis  & Manage- 
ment MGM  Grand,  Las  Vegas,  NV  Fee  $375.  Contact  Linda  Main,  Meetings 
Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500, 
Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798- 
5731. 

February  12-14,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Beaver  Run  Resort,  Breckenridge,  CO.Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

February  19-21,  1999 — Managing  Respiratory  Diseases.  Marriot’s  Casa  Ma- 
nna.Key  West,FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 


ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  25-27,  1999 — Dermatology  For  The  Non-Dermatologist.  Atlantis  Par- 
adise Resort,  Bahamas.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  26-28,  1999 — Coronary  Heart  Disease  Update.  Hilton  Tapatio  Cliffs, 
Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  12-14,  1999 — Dermatology  For  The  Non-Dermatologist. Riviera  Hotel 
& Casino,  Las  Vegas,  NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordina- 
tor, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Neurology  For  The  Non-Neurologist.  Grand  Beach  Re- 
sort, St.  Thomas,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Marriott’s  Beach  Resort,  St.  Grand  Cayman.  Fee  $375.  Contact  Linda  Main, 
Meetings  Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500.  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)  798-5731. 

March  26-28,  1999 — Managing  Respiratory  Diseases.  Buena  Vista  Palace, Or- 
lando.FL.  Fee  $375.  Contact  Linda  Main.  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Coronary  Heart  Disease  Update.  Hyatt  Regency,  Aruba 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans.  The 
Westin  Resort,  St  John,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  9-11,  1999 — Arrhythmias:  Interptretation,  Diagnosis  &Management 

Hilton  Tapatio  Cliffs,  Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)  798-5731. 

April  9-11,  1999 — Neurology  For  The  Non-Neurologist.  Marriott’s  Casa  Ma- 
rina, Key  West,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1 500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-573 1 . 

April  23-25,1999 — Managing  Respiratory  Diseases.  Bally’s,  Las  Vegas,  NV. 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  801204569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Dermatology  For  The  Non-Dermatologist.  Parc  Fifty-five, 
San  Francisco,  CA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  1999 — Dermatology  For  The  Non-Dermatologist.  South  Sea 
Plantation,  Captiva  Island,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  Clinical  Endocrinology  For  Primary  Care  Physicans.  Hyatt 
Regency,  New  Orleans,  LA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500.  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14-16,  1999 — Managing  Respiratory  Diseases.  Hilton  Resort,  Hilton 
Head,  SC.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  801204569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14-16,  1999 — Neurology  For  The  Non-Neurologist.  Bally’s,  Las  Vegas, 
NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education 
Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine, 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050  or 
(800)  882-9153;  FAX  (303)  372-9065. 
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IDAHO 

The  listing  of  continuing  medical  education  programs  in  Idaho 
is  compiled  by  the  Ada  County  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Ada  County  Medical  Society,  Inc.  305  W.  Jeffer- 
son, PO  Box  2668,  Boise,  Idaho  83701 . (208)  336-2930. 


Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  871 09,  at  least  two  months  in  advance.  For  information  on 
CME  accreditation  or  on  the  CME  requirements  of  the  New 
Mexico  Board  of  Medical  Examiners,  please  write  to  the  above 
address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution  for 
current  details. 


July  30-August  2 — Imaging  in  Santa  Fe.  La  Fonda  Hotel,  Santa  Fe.  New  Mex- 
ico. Credit  20  hrs.  AMA.  $695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box 
1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com. 

August  3-6 — Point-Counterpoint:  Breast  Imaging  in  Transition.  Eldorado 
Hotel,  Santa  Fe,  New  Mexico.  Credit  Approx.  26  hrs. AMA.  $650.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email;  webmaster@ryalsmeet.com. 

October  12-15 — Neuroradiology  for  the  Practicing  Radiologists-The 
Robert  Jahnke  Memorial  Course.  Hotel  Loretto,  Santa  Fe,  New  Mexico. 
Approx.  20  hrs. AMA.  $695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box 
1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Practice 
Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele.  DO.  (505) 
275-7267. 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box  713, 
Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah  is 
compiled  and  edited  by  the  CME  office  of  the  Utah  Medical 
Association.  All  courses  listed  have  been  certified  by  CME  ac- 
credited institutions  as  meeting  the  criteria  for  Category  1 of 
the  Physician's  Recognition  Award  of  the  American  Medical 
Association.  Accredited  institutions  wishing  to  list  AMA  Cate- 
gory 1 CME  courses  here  should  send  information  at  least  two 
months  in  advance  to  the  Office  of  Continuing  Medical  Edu- 
cation, 540  East  Fifth  South,  Salt  Lake  City,  UT  84102;  or 
phone  (801)  355-7477.  For  information  on  CME  accredita- 
tion, please  write  the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


July  1 1-18 — Update  in  Clinical  Immunology,  Microbiology,  and  Infectious  Dis- 
eases. Snow  King  Resort  at  Jackson  Hole.  Wyoming.  25  hrs  Credit  AMA.  Con- 


tact: (801)  581-8664;  fax  (801 ) 581-3647;  email  Rosalie.Lammle@hsc.utah.edu. 

July  12-18 — Summer  Meeting  on  Neuroradiology  and  Musculoskeletal  Imag- 
ing. Bishops  Lodge,  Santa  Fe,  New  Mexico.  Credit  30  hours  AMA.  Contact: 
(801)  581-8664;  fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.edu. 

August  19-21 — Clinical  Computing  for  Integrated  Health  Care  Networks. 
Yarrow  Hotel  and  Conference  Center,  Park  City.  Credit  21  hours  AMA.  Con- 
tact: (801 ) 581-8664;  fax  (801)  581-3647;  email:  Rosalie.  Lammle@hsc.edu. 

August  19-22 — Seminars  in  Clinical  Computing:  Update  1998.  Park  City.  19 
hrs.  Credit:  AMA,  AAFP,  nursing  CEU.  Contact:  University  of  Utah  Office 
of  CME,  50  N.  Medical  Dr.,  Salt  Lake  City,  UT  84132.  (801)  581-8664;  fax 
(801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  11 — Ophthalmology-Clinical  Faculty  Day.  John  Moran  Eye  Cen- 
ter, Salt  Lake  City.  7 hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  17-20 — Innovative  Techniques  in  Plastic  Surgery.  Wort  Hotel, 
Jackson.  Wyoming.  16  hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  29-October  3 — International  Workshop  on  Magnetic  Resonance 
Angiography.  Prospector  Square  Hotel  and  Conference  Center,  Park  City. 
Not  designated  Category  1.  Contact:  (801)  581-8664;  fax  (801)  581-3647; 
emaikRosalie.  Lammle@  hsc . u tah  .edu . 

October  2-3 — Western  Intermountain  Neurological  Organization.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  12  hrs.  Credit  AMA.  Contact:  (801)  581- 
8664;  fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

October  9-11 — Intensive  Interactive  Head  and  Neck  Imaging  Course.  Uni- 
versity Park  Hotel,  Salt  Lake  City.  23  hrs.  Credit  AMA  PRA. October  6-8, 
Preconference  mini-fellowship  (limited  to  course  attendees),  University  of 
Utah  School  of  Medicine,  Department  of  Radiology.  Contact:  (801)  581- 
8664;  fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA  98121;  or 
phone  (206)  441-9762  or  (800)  552-0612. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


July  10-12 — 3rd  Annual  Laser  and  Facial  Plastic  Surgery  Symposium  With 
Live  Surgery  Observation.  Presented  by  Wayne  F.  Larrabee,  Jr,  MD. 
Swedish  Medical  Center,  Glaser  Auditorium,  Seattle.  17  hrs.  Contact:  (206) 
386-2755. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept,  of 
Pathology.  Harborview  Medical  Center.  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth,  No. 
203.  Tacoma.  WA  98405.  (206)  627-7 1 37. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine,  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education.  2033  Sixth 
Ave,  Ste  1 1 00.  Seattle.  WA  98 1 2 1 . (206 ) 44 1 -9762. 
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OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720. 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  November 
6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Marriott’s 
Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3,  1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at  the 
Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration  with 
the  European  Academy  of  Allergology  and  Clinical  Immunology.  Contact: 
Prof.  Dr.  B.  Wiithrich,  Zurich,  41-1-255-3079,  fax  41-1-255-4431. 

Breast  Imaging  Today  and  Tomorrow.  November  2-5,  1998.  The  Ritz-Carl- 
ton  Resort  Hotel,  Naples  Florida.  Credit  26  hrs.  AMA.  $650.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641- 
9773;  fax  (770)552-9859;  email:  webmastei@ryalsmeet.com. 

Internal  Derangements  of  Joints  October  9-1 1 , 1998.  The  Westin  River  North, 
Chicago,  Illinois.  Credit  19  hrs.  AMA.  $695.  Contact:  Ryals  & Associates, 


Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

THE  INTERNATIONAL  SKELETAL  SOCIETY.-  September  9-12,  1998— 
25th  Annual  Refresher  Course:  Diagnosis  & Management  of  Muscu- 
loskeletal Disorders.  Jury's  Hotel,  Dublin,  Ireland.  Credit  25  hrs.  AMA. 
Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmastet@ryalsmeet.com. 

Mt.  Sanai  1998  Body  Imaging  Update.  October  10-13,  1998.  The  Plaza  Ho- 
tel, New  York,  NY.  Credit  22.5  hrs.  AMA.  $695.  Contact:  Ryals  & Associ- 
ates, Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

Musculoskeletal  MR.  October  22-25,  1998.  The  Westin  Resort  Hotel,  Hilton 
Head,  South  Carolina.  Credit  18  hrs.  AMA.  $650.  Contact:  Ryals  & Associ- 
ates, Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm@cjp.com 
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Insight  on  Emphysema — The  First  BOO  Cases  of 

Surgical  Treatment 

RICHARD  J.  FISCHEL,  MD,  PhD,  ROBERT).  MCKENNA,  JR,  MD,  Los  Angeles,  California,  ARTHUR  GELB,  MD, 
Lakewood,  California,  NARINDAR  SINGH,  MD,  Orange,  California,  and  MATTHEW  BRENNER,  MD,  Irvine,  California 


Our  experience  with  lung  volume  reduction  surgery  for  emphysema  now  encompasses  more  than  300 
cases,  including  several  prospective  trials.  We  have  a 3.5%  operative  mortality  rate  and,  with  aggres- 
sive use  of  Heimlich  valves  over  the  past  6 months,  an  average  hospital  length  of  stay  of  8 days.  Proper 
patient  selection  is  essential  and  can  be  based  primarily  on  results  of  pulmonary  function  tests  (PFTs), 
ventilation/perfusion  (V/Q)  scans,  and  computed  tomography  (CT)  scans.  We  have  found  that  bilat- 
eral is  more  effective  then  unilateral  staple  lung  volume  reduction  surgery,  which  is  in  turn  better  than 
unilateral  laser  surgery.  In  patients  with  bilateral  upper  lobe  disease,  average  FEV,  (forced  expiratory 
volume  in  a 1 -second  interval)  improvement  is  82%;  overall,  it  is  61%  (range  -33  to  217%).  We  con- 
clude that  lung  volume  reduction  surgery  can  be  performed  safely  with  acceptable  mortality  and  ex- 
cellent clinical  results  in  properly  selected,  motivated  patients. 

(Fischel  R),  McKenna  R),  Gelb  A,  Singh  N,  Brenner  M.  Insight  on  emphysema:  the  first  300  cases  of  surgical  treatment. 
West)  Med  1998;  169:74-77) 


Surgical  therapy  for  emphysema,  although  in  its  infan- 
cy, has  shown  great  promise  as  a treatment  for  select- 
ed patients  with  end  stage  bullous  lung  disease.1-3  First 
performed  in  the  late  1950s  by  Dr.  Otto  Brantigan,4  the 
surgical  approach  underwent  renewed  popularity  after 
initial  reports  from  Dr.  Joel  Cooper  in  1994  indicated  a 
zero  percent  mortality  rate  and  significant  measurable 
improvement  in  pulmonary  function  physiology.5  In  the 
subsequent  flurry  of  procedures  were  performed  at 
numerous  institutions  in  a variety  of  different  tech- 
niques-— with  a wide  range  of  morbidities,  mortalities, 
and  overall  results.  Many  new  questions  arose  in  regard 
to  patient  selection,  appropriate  preoperative  prepara- 
tion, and  choice  of  surgical  procedure.  To  address  some 
of  those  questions,  we  have  performed  both  randomized 
prospective  and  retrospective  studies  comparing  surgical 
techniques,  staple  line  buttressing  materials,  and  adjunc- 
tive therapeutic  procedures  and  experiments  designed  to 
elucidate  the  physiologic  mechanism  of  improvement 
after  lung  reduction  surgery.  Here  we  present  the  lessons 
learned  from  evaluation  of  more  than  300  patients 
involved  in  these  studies. 

In  every  case,  patients  gave  informed  consent  regard- 
ing their  inclusion  in  the  clinical  trials.  Each  trial  was 
approved  before  patient  enrollment  by  the  regulating 
board  at  the  hospital  where  it  was  performed.  Several  of 


these  studies  have  been  presented  in  great  detail  else- 
where6-4 and  will  be  summarized  here. 

Operative  Technique 

When  our  surgical  treatment  for  emphysema  program  was 
initiated  (May  1994),  there  were  two  main  schools  of 
thought  as  to  the  best  procedure  for  the  disease.  Unilater- 
al laser  bullectomy  as  popularized  by  Dr.  A.  Wak- 
abayashi10  had  been  performed  on  more  than  500  patients, 
with  reports  of  significant  improvement  in  pulmonary 
function.  Dr.  Cooper’s  data5  favored  bilateral  resectional 
therapy  through  a median  sternotomy. 

We  conducted  a randomized  prospective  trial  of  laser 
vs  resectional  therapy  using  unilateral  thoracoscopic 
techniques.  In  each  laser  case,  a contact  YAG  laser 
applied  an  average  of  24,900  joules  to  the  entire  lung 
surface.  In  each  staple  case,  between  seven  and  10 
bovine  pericardium-reinforced  ELC  60  staple  firings 
were  applied  to  resect  20  to  30%  of  the  lung  in  the  most 
severely  affected  emphysematous  areas  of  the  worse 
lung.  In  all,  72  patients  were  randomly  assigned  to  either 
Nd-YAG  contact  tip  laser  therapy  (n  = 33)  or  staple  lung 
volume  reduction  (n  = 39). 

The  unilateral  stapling  procedure  achieved  a signifi- 
cantly greater  improvement  in  FEV!  (forced  expiratory 
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TABLE  1 .—Results  of  Three  Procedures  for  Lung  Volume  Reduction  Surgery 


Improvement  in  FEV,  Patients  Clinically  Patients  With  Patients  Off  Patients  Off  1 -Year  Mortality 

Procedure  n at  6 Months  (%)  Improved  (%)  Late  Pneumothorax  (%)  Oxygen  (%)  Prednisone  (%)  in  High-Pisk  Patients  (%) 

Unilateral  Laser  33  13  24  18  52  — — 

Unilateral  Staple 76  33  56  0 56*  54  17 

Bilateral  Staple  122  61  88  0 86*  85  1.1 


•If  Preoperative  pOj  > 50  mmHg  on  room  air. 


volume  in  a 1 -second  interval)  than  laser  bullectomy.  The 
mean  improvement  of  patients’  FEV[  at  6 months  was 
0.22  L (mean  ± SE.  32.9  ± 4.8%)  for  the  staples  and  0.09 
L (13.4  ± 5.5%  ± SE)  for  the  laser  (P  = 0.01).  The 
improvement  from  baseline  in  forced  vital  capacity  (FVC) 
of  the  staple  patients  was  also  significant  ( P < 0.006).  The 
mortality  rate,  hospital  length  of  stay,  air  leak  duration, 
operating  time,  and  surgical  take-back  rate  for  bleeding  or 
massive  air  leak  were  not  significantly  different  between 
the  two  groups.  On  the  other  hand,  delayed  pneumothorax 
after  hospital  discharge  occurred  in  1 8%  of  the  laser  bul- 
lectomy patients  compared  with  0%  in  the  staple  patients 
(P  = 0.005).  This  phenomenon  has  been  confirmed  by  the 
work  of  Little  et  al,1  who  reported  delayed  pneumothorax 
after  laser  treatment  in  11  of  55  patients  (20%);  similar 
results  have  been  reported  elsewhere.2-3  The  addition  of 
laser  treatment  to  a unilateral  staple  operation2  resulted  in 
no  additional  improvement  in  pulmonary  function  (FEV| 
increased  34  vs  33%,  laser  vs  no  laser). 

Compared  with  the  laser  patients,  a greater  number  of 
staple  patients  showed  improvement  in  their  dyspnea 
index  (66  vs  24%  for  laser  patients)  (P  - 0.003).  At  6 
months,  87.5%  of  staple  patients  had  been  weaned  off 
oxygen,  vs  52%  of  laser  patients  ( P = 0.02).  Also,  a 
greater  number  of  patients  reported  clinical  improvement 
on  a quality-of-life  questionnaire  administered  after  the 
staple  procedure.  The  results  of  these  unilateral  studies, 
combined  with  the  superior  results  Cooper  reported  with 
a bilateral  staple  procedure,  led  us  to  adopt  the  staple  tech- 
nique instead  of  the  laser  technique  for  lung  volume 
reduction  surgery. 

Unilateral  vs  Bilateral 

The  next  study  involved  166  consecutive  patients  who 
underwent  either  unilateral  (n  = 87)  or  bilateral  (n  = 79) 
thoracoscopic  staple  lung  volume  reduction  procedures. 
In  this  series,  there  was  no  statistically  significant  differ- 
ence in  operative  mortality  (3.5  vs  2.5%,  respectively), 
mean  length  of  stay  (11.4  vs  10.9  days),  or  morbidity 
between  the  groups.  At  6 months,  36%  of  the  unilateral 
and  68%  of  the  bilateral  patients  were  weaned  from  oxy- 
gen ( P < 0.01),  and  prednisone  independence  was  achieved 
in  54  vs  85%  (P  = 0.02). 

Bilateral  thoracoscopic  lung  reduction  achieved  a 
mean  FEV|  improvement  of  72%  patients  with  residual 


volumes  > 200%  predicted,  comparable  to  Cooper’s  series 
of  bilateral  procedures  in  similarly  hyperinflated  patients 
via  sternotomy.  Overall  bilateral  lung  volume  reduction 
surgery  achieved  a mean  improvement  in  FEV!  of  57% 
compared  with  31%  for  unilateral  reduction  procedures 
(P  < 0.01).  Also,  44%  of  unilateral  surgery  patients  had 
postoperative  Grade  3 or  4 dyspnea  compared  with  1 2% 
of  bilateral  surgery  patients.  One-year  mortality  (including 
operative  mortality)  was  5.1%  in  the  bilateral  group  and 
17%  in  the  unilateral  group  (P  < 0.001).  The  deaths 
occurred  primarily  from  respiratory  failure  in  the  high-risk 
unilaterally  treated  patients,  i.e.,  those  older  than  75  years 
and  those  with  preoperative  pO^  < 50  or  FEV!  < 500  mL. 

Multivariant  analysis  of  the  unilateral  vs  bilateral 
groups  failed  to  identify  statistically  significant  differ- 
ences in  preoperative  variables.  Several  highly  suggestive 
trends  did  become  apparent,  however.  Patients  with 
hyperinflation  showed  more  improvement  in  both  the  uni- 
lateral and  bilateral  groups.  Patients  with  upper  lobe  dis- 
ease did  better  than  those  with  lower  lobe  disease,  who 
did  better  than  those  with  diffuse  disease  (target  areas  in 
multiple  lobes).  When  operative  factors  were  analyzed, 
the  amount  of  lung  resected  (in  grams)  correlated  posi- 
tively with  improvement  in  FEV|,  while  dense  adhesions 
over  50%  of  the  thoracic  space  had  a negative  correlation 
with  FEV!  improvement. 

Some  patients  achieved  significant  improvement  with 
unilateral  lung  volume  reduction  surgery,  but  we  were 
unable  to  find  any  preoperative  factors  that  would  have 
identified  those  patients.  Because  the  bilateral  operation 
results  in  greater  overall  improvement  in  every  measur- 
able patient  parameter,  and  without  additional  morbidity 
and  mortality,  we  are  convinced  that  bilateral  lung  vol- 
ume reduction  surgery,  when  achievable,  is  the  operation 
of  choice.  The  significant  difference  in  1-year  mortality 
rates  was  found  to  be.  almost  exclusively,  a factor  of  the 
deaths  secondary  to  respiratory  failure  in  the  severely 
compromised  patients  (FEV|  < 500  mL,  pO , < 50,  age  > 
75)  after  unilateral  surgery.  Because  the  two  groups  were 
well  matched  by  all  preoperative  measurements,  we  con- 
cluded that  the  bilateral  procedure  is  especially  important 
for  those  high-risk  patients.  The  unilateral  procedure  is 
reserved  for  patients  with  contraindications  to  bilateral 
surgery,  such  as  prior  thoracotomy  or  pleurodesis. 
Results  of  the  two  studies,  staple  vs  laser  and  bilateral  vs 
unilateral,  are  summarized  in  Table  1 . 
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Patient  Selection 

Patient  selection  is  of  critical  importance.  Commonly 
accepted  selection  criteria  include  the  following: 

1 . Severe  obstructive  airway  disease,  EEX^  < 35%  despite 

maximal  medical  therapy. 

2.  Severe  air  trapping  with  elevated  total  lung  capacity 

(TLC)  and  residual  volume. 

3.  Evidence  for  heterogeneous  bullous  emphysema  on 

CT  scan,  preferably  upper  lobe  targets. 

The  issues  of  age,  ambulatory  status,  CO,  retention,  and 
pulmonary  artery  hypertension  are  less  clearly  defined. 

To  further  define  selection  criteria,  we  retrospectively 
evaluated  154  consecutive  patients  who  underwent  bilat- 
eral thoracoscopic  staple  lung  volume  reduction  surgery. 
Our  preconceived  notions  of  acceptability  influenced 
patient  selection  such  that  only  31%  of  patients  evaluated 
(154  of  487)  were  accepted  as  surgical  candidates.  The 
reasons  for  rejection  included  lack  of  heterogeneous 
emphysema  (212).  medical  contraindications  (88),  hyper- 
capnia (20),  uncontrolled  anxiety  or  depression  (10), 
death  (2),  and  pulmonary  artery  hypertension  ( 1 ). 

Preoperative  parameters  were  compared  with  clinical 
outcome  (e.g.,  change  in  FEVp  dyspnea  index).  We 
found  that  one  of  the  strongest  predictors  of  good  out- 
come was  a heterogeneous  upper  lobe  pattern  on  CT  and 
V/Q  scans,  with  a mean  improvement  in  FEV|  of  68.8% 
vs  36.8%  for  lower  lobe  disease.  Quantitative  perfusion 
scans  also  played  a critical  role  in  identifying  target  areas 
of  resection  and  determining  eligibility  for  surgery.  If  no 
area  of  severe  lung  destruction  or  decreased  perfusion 
could  be  identified  (diffuse  emphysema),  the  patient  was 
deemed  a nonsurgical  candidate. 

The  retrospective  study  provided  many  other 
insights.  First,  older  patients — those  over  age  75  treated 
with  a bilateral  operation — did  very  well.  This  is  in 
direct  contrast  to  the  increased  risk  these  patients 
encountered  with  a unilateral  operation.  None  of  the  17 
patients  ages  75  to  82  died,  their  mean  increase  in  FEVj 
was  90%,  and  overall  condition  and  pulmonary  function 
improved  in  14  of  them.  Second,  14  patients  with  hyper- 
carbia  (mean  pC O,  = 60)  not  only  increased  their  FEV, 
an  average  of  84%  but  also  lowered  their  pC O,  to  a post- 
operative mean  of  42.8  mmHg  and  improved  their  dys- 
pnea scale  measurements  from  3.4  to  2.4.  These  patients 
were  selected  because  of  the  ability  to  decrease  their 
CO,  with  strenuous  preoperative  rehabilitation,  although 
not  to  levels  less  than  55  mmHg.  Patients  with  very  low 
FEV!  (<500  mL)  had  an  11%  operative  mortality  rate 
(five  of  55),  but  the  survivors  had  a mean  106% 
improvement  in  FEV!  and  a significant  decrease  in  the 
dyspnea  scale,  from  3.18  to  1.16. 

Patients  with  significant  preoperative  hypoxia  (pO,  < 50) 
had  a mean  increase  in  FEV|  of  98%  and  a reduction  in  dys- 
pnea scale,  although  nine  of  the  13  patients  continued  to 
require  supplemental  oxygen  6 months  after  surgery.  Patients 
with  severe  hypoxemia  at  rest  (requiring  4 L nasal  cannula 
O,  preoperatively)  had  minimal  to  no  improvement  (four  of 
8 patients)  in  dyspnea  index  despite  a mean  60%  improve- 
ment in  FEV!.  All  eight  continued  to  require  oxygen. 


Eight  patients  on  high-dose  prednisone  (>20  mg/day) 
had  a 45%  increase  in  FEV|  and  decreased  dyspnea 
scale  from  3.56  to  2.2. 

Other  Studies 

The  occurrence  of  air  leaks  after  lung  reduction  remains 
a major  source  of  morbidity  despite  the  advent  of  but- 
tressing materials.1112  Although  longstanding  surgical 
thinking  would  dictate  that  suction  is  required  to  create 
negative  intrathoracic  pressure  and  inflate  a collapsed 
lung,  this  is  not  the  case  in  lung  volume  reduction 
surgery.  In  fact,  the  suction  appears  to  maintain  air  flow 
through  the  leaking  lung  and  subsequently  slow  healing. 
We  began  treating  all  lung  volume  reduction  surgery 
patients  with  “water  seal  only”  postoperatively  in  early 
1995.  The  patients  appear  to  tolerate  an  apical  air  space 
from  1.5  to  7 cm  without  distress.  Several  early  patients 
were  switched  to  Heimlich  valves  to  allow  easy  ambula- 
tion and  did  well,  their  air  leaks  healing  and  their  lungs 
reexpanding.  In  a subsequent  study,  25  of  107  patients 
(24%)  experienced  a prolonged  air  leak  (>5  days)  after 
lung  reduction  surgery  for  emphysema.  The  chest 
drainage  system  was  replaced  by  a Heimlich  valve  to 
facilitate  ambulation,  earlier  hospital  discharge,  and  pos- 
sibly healing  of  the  air  leak.  Mean  hospital  stay  was 
reduced  46%,  to  9.1  days.  The  chest  tubes  were  removed 
an  average  of  7.7  days  after  discharge  with  no  ill  effects 
noted.  There  were  no  mortalities,  empyemas,  or  pneu- 
monias. We  concluded  that  the  aggressive  use  of  Heim- 
lich valves  to  treat  postoperative  air  leaks,  as  well  as 
avoidance  of  postoperative  suction,  increased  mobility 
and  patient  acceptance  and  decreased  hospital  length  of 
stay.  It  also  eliminated  returns  to  the  operating  room  for 
pleural  tents  or  attempts  to  find  and  suture  air  leaks.13 

Mechanics  of  Improvement 

We  prospectively  studied  the  mechanism  of  air  flow  limi- 
tation in  12  consecutive  patients  undergoing  bilateral  sta- 
ple lung  volume  reduction  procedures.  Patients  were  stud- 
ied preoperatively,  intraoperatively  under  general  anesthe- 
sia with  paralysis,  and  postoperatively.  We  found  a signifi- 
cant increase  in  lung  elastic  recoil  at  total  lung  capacity  as 
well  as  maximal  expiratory  air  flow  in  every  patient.  The 
measured  increase  was  detectable  immediately  after  resec- 
tion in  the  operating  room  and  appeared  to  be  a result  of 
the  change  in  lung  elastic  recoil  and  not  chest  wall  com- 
pliance, where  no  change  was  realized.  We  have  now  fol- 
lowed these  patients  for  up  to  1 year,  and  the  findings 
remain  consistent,  although  there  does  appear  to  be  some 
deterioration  toward  preoperative  levels  over  time.15 

Conclusions 

The  optimal  surgical  technique  for  lung  volume  reduc- 
tion surgery  is  the  bilateral  staple  procedure.  Older 
patients  (>75  years),  patients  with  elevated  pC O,,  and 
patients  on  high-dose  steroids  could  all  receive  signifi- 
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TABLE  2 —Selection  Criteria  for  Lung  Volume  Reduction  Surgery 

Criteria 

Optimal  Candidate 

Possible  Candidate 

Noncandidate 

Symptoms 

. .Moderate 

Severe 

Minimal 

Anxiety 

. .Controlled 

Moderate 

Severe 

Depression  

. .Controlled 

Moderate 

Severe 

Age 

. .<75  years 

>75  years 

- 

Oxygen  requirements 

< 4 L 

- 

>4  L 

po2 

. . . .>50 

40-50 

<50 

pco2 

. . . .<55 

>55 

— 

Pattern  of  Disease  . . 

. .Upper  lobe 

Lower  lobe 

Diffuse 

FEV,  

. . .20-40% 

<20% 

>50% 

Total  lung  capacity  . 

...>120% 

95-120% 

<95% 

Residual  volume  . . . 

. . .>250% 

150-250% 

<150% 

cant  benefit  from  lung  volume  reduction  surgery,  and 
there  appears  to  be  no  lower  limit  of  FEVj  for  success- 
ful outcome.  Patients  with  severe  hypoxemia  should 
probably  not  undergo  lung  volume  reduction  surgery. 
Patients  with  hyperinflation  respond  well  to  lung  vol- 
ume reduction  surgery,  although  severe  hyperinflation 
does  not  seem  to  be  a requirement  for  significant 
improvement  any  more  than  moderate  hyperinflation 
(residual  volume  150  to  250%).  Overall,  upper  lobe  dis- 
ease responds  best,  although  some  patients  with  lower 
lobe  disease  have  significant  improvement  in  dyspnea 
indexes  despite  smaller  changes  in  FEVj.  Severe  anxi- 
ety, severe  depression,  and  failure  to  undergo  rehabilita- 
tion correlate  strongly  with  bad  results.  The  selection 
criteria  are  summarized  in  Table  2. 

Lung  volume  reduction  surgery  can  provide  substan- 
tial improvement  for  selected  patients  in  quality  of  life 
and  pulmonary  function.  The  bilateral  staple  operation 


(either  open  or  closed)  can  be  performed  with  acceptable 
morbidity  and  mortality  even  in  the  most  severely  dis- 
abled patients.  Long-term  results  and  impact  on  survival 
require  further  studies,  which  should  also  further  define 
patient  selection  criteria. 
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Splenomegaly  in  2,505  Patients  at  a Large  University 
Medical  Center  From  1913  to  1995 

1913  to  1962:  2,056  Patients 

ROBERT  A.  O'REILLY,  MD,  Son  Francisco,  California 


This  is  part  I of  a two-part  article.  See  pages  88-97  for  part  II. 

Splenomegaly  was  studied  retrospectively  at  the  University  of  California,  San  Francisco,  School  of  Medi- 
cine, on  all  patients  (N  = 2,056)  for  the  years  1913  to  1962.  The  patients  were  classified  into  several  diag- 
nostic groups,  and  these  groups  were  tested  for  statistical  significance  (x2)  with  many  clinical  and 
laboratory  variables  to  determine  their  predictive  value.  Hematologic  disorders  were  associated  with  57% 
of  cases  of  splenomegaly  and  81%  of  cases  of  massive  splenomegaly.  Among  patients  with  splenomegaly, 
19%  had  infectious  diseases,  1 1%  had  hepatic  diseases,  and  9%  had  congestive  or  inflammatory  disor- 
ders. The  residual  4%  were  considered  to  have  primary  splenic  disorders  or  a disorder  of  unknown  cause. 
The  commonest  diseases  associated  with  splenomegaly  were  hematologic  (acute  and  chronic  leukemias), 
infectious  (malaria,  endocarditis,  and  tuberculosis),  hepatic  (chronic  liver  disease),  congestive  (congestive 
heart  failure),  inflammatory  (thyrotoxicosis),  and  other  (cancers  not  metastatic  to  the  spleen).  The  dis- 
eases most  frequently  associated  with  massive  splenomegaly  were  the  chronic  leukemias.  The  disease 
with  the  highest  incidence  of  massive  splenomegaly  was  myelofibrosis  (23  of  29  patients,  78%).  Splenec- 
tomy was  performed  in  154  patients  (7%),  primarily  for  hematologic  amelioration  and  hepatic  hyper- 
splenism.  Hematologic  diseases  showed  significant  associations  with  lymphadenopathy,  generalized 
lymphadenopathy,  massive  splenomegaly,  and  cytoses  (P.001)  and  with  progressive  splenic  enlargement 
(P<  .02).  Infectious  diseases  showed  significant  association  with  fever,  and  hepatic  diseases  showed  signi- 
ficant association  with  abnormal  results  of  liver  function  tests  (P<  .001).  The  findings  of  this  retrospec- 
tive study  should  be  validated  prospectively. 

(O'Reilly  RA.  Splenomegaly  in  2,505  patients  at  a large  university  medical  center  from  1913  to  1995.  1913  to  1962: 
2,056  patients.  West]  Med  1998;  169:78-87) 


The  subject  of  splenomegaly  in  hospital-based  patients 
from  developed  countries  has  elicited  few  published 
articles  in  the  past  50  years  or  more.  Splenomegaly  is  a 
diagnostic  challenge  because  almost  all  the  associated 
diseases  are  extrinsic  to  the  spleen.1  The  various  diseases 
associated  with  splenomegaly  depend  greatly  on  the  geo- 
graphic and  clinical  locale  and  perhaps  even  on  the  time 
of  occurrence — for  example,  before  or  after  the  develop- 
ment of  antibiotics.2  The  only  general  analyses  of 
splenomegaly  from  a developed  country  were  two  office- 
based  studies  performed  decades  ago  in  which  no  diagno- 
sis was  established  in  more  than  25%  of  patients.3-4 
Recent  evaluations  of  splenomegaly  come  mostly  from 
developing  countries2;  these  reports  emphasize  infectious 


diseases  or  are  focused  on  massive  splenomegaly,  espe- 
cially its  surgical  aspects.5  The  only  study  of 
splenomegaly  in  hospital-based  patients  from  a developed 
country,  the  United  States,  analyzed  patients  at  a county 
hospital  from  1983  to  1993. 6 Furthermore,  the  changing 
causes  of  splenomegaly  extending  back  to  before  the 
antibiotic  era  from  one  clinical  site  have  never  previously 
been  reported.  This  retrospective  study  of  splenomegaly 
in  hospital-based  patients  of  a developed  country  from 
one  university  medical  center  over  an  82-year  period 
attempts  to  overcome  many  of  these  limitations. 

The  University  of  California,  San  Francisco,  School 
of  Medicine  (UCSF)  has  retained  all  of  its  medical 
records  since  1913,  allowing  a uniform  study  of  all  the 
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ABBREVIATIONS  USED  IN  TEXT 

ALL  = acute  lymphoblastic  leukemia 
CHF  = congestive  heart  failure 
CLL  = chronic  lymphocytic  leukemia 
CML  = chronic  myelocytic  leukemia 
RBCs  = erythrocytes  [red  blood  cells] 

UCSF  = University  of  California.  San  Francisco 
WBCs  = leukocytes  [white  blood  cells] 


patients  coded  for  splenomegaly  over  time.  Those 
patients  were  retrospectively  evaluated  as  the  basis  of 
this  study.  The  various  diseases  found  with  splenomegaly 
were  placed  in  diagnostic  groups.1  The  association  of 
these  diagnostic  groups  with  several  clinical  and  labora- 
tory features  was  analyzed  for  statistical  significance  to 
determine  the  diagnostic  groups’  predictive  value. 

Patients  and  Methods 

Patient  Demographics 

All  hospital  records  at  UCSF  for  patients  of  any  age  diag- 
nostically coded  as  splenomegaly  from  1913  through  1962 
were  reviewed.  Splenomegaly  was  defined  as  an  enlarged 
spleen  determined  by  one  of  the  following:  palpable  on 
abdominal  examination  by  at  least  two  clinicians  or  noted 
on  two  written  observations,  more  than  1 2 cm  in  length  on 
a radiographic  report,  or  greater  than  250  grams  wet  weight 
of  an  excised  spleen  from  an  operation  or  autopsy.  A total 
of  2,325  patients  were  coded  with  splenomegaly;  269  med- 
ical records  ( 1 1 .6%)  of  patients  with  splenomegaly  could 
not  be  found.  Therefore,  the  study  was  based  on  records 
of  the  remaining  2,056  patients.  The  incidence  of 
splenomegaly  in  this  study  was  2,056  patients  in  about 
220,000  admissions  to  UCSF,  or  0.9%. 

Clinical  and  Laboratory  Features 

The  medical  records  were  analyzed  for  the  following  clini- 
cal features:  splenomegaly,  massive  splenomegaly,  pro- 
gressive splenic  enlargement,  hepatomegaly,  lym- 
phadenopathy,  generalized  lymphadenopathy,  fever,  and 
left  upper  quadrant  pain  and  tenderness.  Hepatomegaly  was 
defined  as  a liver  span  of  at  least  12  cm  in  the  right  mid- 
clavicular  line  or  any  detection  of  the  liver  in  the  epigastri- 
um. Lymphadenopathy  was  defined  as  enlarged  lymph 
nodes  detected  during  physical  examination  or  imaging  in 
at  least  two  body  sites  and  generalized  lymphadenopathy  if 
detected  in  more  than  two  body  sites.  Fever  was  defined  as 
a body  temperature  of  greater  than  38.0°C  on  two  succes- 
sive days.  Left  upper  quadrant  pain  or  fullness  was  defined 
as  a patient’s  stated  perception  of  pain  or  fullness  in  that 
area.  Left  upper  quadrant  tenderness  was  defined  as  the 
physician’s  perception  of  tenderness  on  palpation  of  that 
area  or  direct  splenic  tenderness.  Massive  splenomegaly 
was  defined  as  a spleen  palpable  more  than  15  cm  below 
the  left  costal  margin  or  below  or  at  the  level  of  the  umbili- 
cus during  physical  examination,  or  greater  than  1 8 cm  in 
length  on  a radiographic  report,  or  more  than  1 ,500  grams 


wet  weight  of  an  excised  spleen  from  a surgical  procedure 
or  autopsy.  In  children,  the  weight  of  the  spleen  was  nor- 
malized to  a body  weight  of  70  kg  ( 1 54  lb). 

Patients’  medical  records  were  analyzed  for  the  follow- 
ing laboratory  features:  cytopenia,  such  as  thrombocytope- 
nia and  leukopenia,  either  alone  or  in  combination;  cytoses 
such  as  erythrocytosis,  leukocytosis,  or  thrombocytosis,  or 
a pronounced  leftward  shift  of  the  neutrophilic  leukocytes 
(WBCs)  of  the  peripheral  blood  or  the  presence  of  nucleat- 
ed erythrocytes  (RBCs)  on  the  peripheral  blood  smear,  or  a 
reticulocyte  count  of  0.10  (10%  of  RBCs)  or  greater  than 
200  X 109  per  liter;  and  abnormal  results  on  liver  function 
tests.  Anemia  by  itself  was  not  evaluated  as  a cytopenia 
because  of  the  high  incidence  of  chronic  anemia  in  hospital 
inpatients.  A pronounced  leftward  shift  of  the  neutrophilic 
WBCs  was  defined  as  myelocytes,  promyelocytes,  or 
myeloblasts  on  the  peripheral  blood  smear.  Leukopenia  was 
defined  as  a WBC  count  of  less  than  4.0  X 109  per  liter 
(4.000  per  (1),  thrombocytopenia  as  a platelet  count  of  120 
X 109  per  liter  (120,000  per  (1),  leukocytosis  as  a WBC 
count  of  15.0  X 109  per  liter  (15,000  per  (1),  thrombocyto- 
sis as  platelet  count  of  greater  than  500  X 109  per  liter 
(500.000  per  (1),  and  erythrocytosis  as  a hematocrit  of 
greater  than  0.52  (52%).  Stricter  criteria  were  applied 
because  mild  degrees  of  leukopenia  and  thrombocytopenia 
are  common  in  hospital  inpatients.  Abnormal  results  of 
liver  function  tests  were  defined  by  the  presence  of  at  least 
two  of  the  following  laboratory  findings  in  a patient:  an  ele- 
vated total  serum  bilirubin  level  (>26  pmol  per  liter  [>1.5 
mg  per  dl] ),  an  elevated  serum  alkaline  phosphatase  level 
(>1.5  times  the  upper  limits  of  normal),  or  a decreased 
serum  albumin  value  (<34  grams  per  liter  [<3.4  grams  per 
dl]).  Other  common  tests  of  hepatic  function  that  exist 
today  were  not  available  before  1937.  For  more  recent 
patients,  the  following  tests  were  usually  available:  an 
increased  aspartate  or  alanine  aminotransferase  level  (>2 
times  the  upper  limits  of  normal),  a prolonged  prothrombin 
time  (>15  seconds),  or  a prolonged  partial  thromboplastin 
time  (>35  seconds).  When  two  or  more  disorders  associat- 
ed with  splenomegaly  existed  in  a patient,  only  the  most 
likely  disease  was  recorded.4 

Diagnostic  Classification  and  Statistical  Analysis 

The  patients  with  splenomegaly  were  classified  into  sev- 
eral diagnostic  groups:  infectious  diseases,  hematologic 
disorder,  hepatic  disease,  congestive  or  inflammatory  dis- 
ease, primary  splenic  disorder,  and  other.  To  determine 
the  positive  and  negative  associations  of  the  clinical  and 
laboratory  features  with  the  diagnostic  groups,  compar- 
isons of  these  variables  were  made  by  \2  analysis.  Differ- 
ences at  the  .05  level  were  considered  significant. 

Results 

A palpable  spleen  was  regarded  as  splenomegaly;  no 
patient  was  found  in  whom  a left  upper  quadrant  mass 
displaced  a normal-sized  spleen.  Patients  ranged  in  age 
from  newborn  to  87  years,  with  a median  age  of  34.  Of 
the  2,056  patients,  23%  were  younger  than  18  years, 
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TABLE  1 .—All  Causes  of  Splenomegaly  and  Massive  Splenomegaly  by  Diagnostic  Group  (N  = 2,056)  * 


Diagnostic  Croup 

Total  Splenomegaly,  % 

Subtotal  With  Massive  Splenomegaly,  % 

1913  to  1936 
(n  = 621) 

1937  to  1962 
(n  = 1,435) 

1913  to  1936 
(n  = 1 18) 

1937  to  1962 
(n  = 334) 

% of  Each 
Diagnostic  Croupf 

Hematologic  

34 

67 

69 

84 

31 

Infectious 

43 

8 

17 

3 

8 

Hepatic 

10 

11 

8 

9 

17 

Congestive  or  inflammatory 

9 

9 

2 

1 

3 

Other 

2 

2 

1 

0 

2 

Primary  splenic 

1 

2 

2 

3 

36 

Unknown 

1 

1 

1 

0 

5 

Total  

....100 

100 

100 

100 

22 

•Data  are  derived  from  patients  from  the  earlier  series  (191 3 to  1936)  and  the  later  series  (1937  to  1962)  at  the  University  of  California,  San  Francisco,  School  of  Medicine. 
% of  each  diagnostic  group  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 


11%  were  younger  than  2 years,  2%  were  older  than  70 
years,  and  1%  were  older  than  80  years.  Sixty-one  per- 
cent of  the  patients  were  male.  All  the  patients  were 
admitted  to  the  hospital,  which  allowed  the  assignment 
to  a diagnostic  group  of  all  but  21  patients  (1%). 
Splenomegaly  was  detected  by  physical  examination  in 
89%  of  the  patients,  by  autopsy  alone  in  6%,  and  by 
radiographic  examination  alone  in  5%. 

Table  1 shows  all  the  patients  with  splenomegaly  and 
massive  splenomegaly  by  diagnostic  group.  The  com- 
monest diagnostic  group  associated  with  splenomegaly 
in  the  earlier  series  was  infectious  diseases  and  in  the 
later  series  was  hematologic  disorder.  The  commonest 
diagnostic  group  in  both  series  associated  with  massive 
splenomegaly  was  hematologic  disorder.  The  relative 
number  of  patients  with  hematologic  disorder  in  the  later 


series  (67%)  was  almost  double  that  of  the  earlier  series 
(34%).  The  relative  number  of  patients  with  infectious 
diseases  in  the  later  series  (8%)  was  decreased  more 
than  fivefold  compared  to  the  earlier  series  (43%).  Mas- 
sive splenomegaly  as  a percentage  of  total  splenomegaly 
for  all  disease  groups  collectively  occurred  in  22%  of  all 
the  patients,  31%  for  all  the  patients  with  a hematologic 
disorder,  and  was  highest  (36%)  for  the  patients  with 
primary  splenic  disease. 

Table  2 shows  all  the  hematologic  diseases  in  diag- 
nostic detail.  All  the  patients  with  hematologic  malig- 
nancy (the  leukemias  plus  lymphoma  and  polycythemia 
vera)  accounted  for  83%  (968  of  1,170  patients)  of  those 
with  splenomegaly  and  85%  (309  of  365  patients)  of 
those  with  massive  splenomegaly.  The  relative  frequency 
of  acute  leukemia  in  the  later  series  more  than  doubled. 


TABLE  2.— Hematologic  Diseases  Associated  With  Splenomegaly  and  Massive  Splenomegaly  * 

Total  Splenomegaly,  % 

Subtotal  With  Massive  Splenomegaly,  % 

Diseases 

1913  to  1936 
(n  = 214) 

1937  to  1962 
(n  = 956) 

1913  to  1936 
(n  = 81) 

1937-1962) 
(n  = 284) 

% of  Each  Diseasef 

Lymphoma 

24 

4 

23 

5 

37 

CML 

21 

18 

42 

35 

61 

ALL/AML  

16* 

36 

10 

20 

17 

Hemolytic  anemia  . . . 

13 

11 

14 

7 

23 

Pernicious  anemia  . . . 

13 

0.4 

1 

0 

3 

CLL 

7 

18 

6 

18 

34 

Polycythemia  vera  . . 

4 

9 

2 

7 

23 

Myelofibrosis  

0 

3 

0 

8 

78 

Other  

2 

0.4 

0 

0 

0 

Total  

100 

100 

100 

100 

31 

ALL  = acute  lymphoblastic  leukemia,  AML  = acute  myeloblastic  leukemia,  CLL 

= chronic  lymphocytic  leukemia,  CML  = chronic  myelocytic  leukemia 

*Data  are  derived  from  patients  from  the  earlier  series  (191 3 to  1936)  and  the  later  series  (1937  to  1962)  at  the  University  of  California,  San  Francisco,  School  of  Medicine.  Other  includes  4 patients 
with  aplastic  anemia,  3 with  idiopathic  thrombocytopenic  purpura,  and  1 with  multiple  myeloma. 

r%  of  each  disease  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 

*Acute  leukemia  often  was  not  differentiated  in  the  earlier  series. 
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TABLE  3 .—Infectious  Diseases  Associated  With  Splenomegaly  and  Massive  Splenomegaly  * 

Diseases 

Total  Splenomegaly,  % 

Subtotal  With  Massive  Splenomegaly  % 

1913  to  1936 
(n  = 266) 

1937  to  1962 
(n  = 1 19) 

1913  to  1936 
(n  = 20) 

1937  to  1962 
(n  = 9) 

% of  Each  Disease  f 

Malaria  

...  .27 

8 

65 

33 

20 

Endocarditis 

...  .21 

13 

5 

11 

3 

Tuberculosis 

. . . .12 

16 

5 

0 

2 

Respiratory 

8 

16 

0 

0 

0 

Acute  and  chronic  inflammatory):  

9 

13 

0 

11 

3 

Syphilis 

6 

8 

20 

33 

27 

Peritonitis  or  UTI  

. . . .0/3 

10/0 

0 

0 

0 

Sepsis 

...  .4 

7 

0 

0 

0 

Typhoid  fever 

....5 

0 

5 

0 

7 

Brucellosis  or  amebiasis  

. . . .2/2 

0 

0 

0 

0 

Infectious  mononucleosis 

....0 

8 

0 

11 

11 

Coccidioidomycosis  or  cryptococcosis  . . 

0 

2 

0 

0 

0 

Total  

....100 

100 

100 

100 

8 

UTI  = urinary  tract  infections 

*Data  are  derived  from  patients  from  the  earlier  series  (1913  to  1936)  and  the  later  series  (1937  to  1962)  at  the  University  of  California,  San  Francisco,  School  of  Medicine. 

% of  each  disease  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 

*Acute  infections  include  bacterial  meningitis,  acute  prostatitis,  acute  skin  infection,  and  enteric  fever.  Chronic  infections  include  chronic  pyelonephritis,  chronic  skin  infections,  pelvic  inflammatory  dis- 
ease, chronic  foot  infections,  purulent  pericarditis,  and  febrile  reversible  hepatosplenomegaly  of  childhood. 

16%  to  36%;  of  chronic  leukemias,  increased  slightly 
from  28%  to  36%;  and  of  myelofibrosis,  increased  more 
than  30-fold  from  less  than  0.1%  to  3%.  The  relative  fre- 
quency of  lymphoma  decreased  6-fold  from  24%  to  4%, 
and  that  of  pernicious  anemia  decreased  more  than  30- 
fold  from  13%  to  0.4%.  Massive  splenomegaly  as  a per- 
centage of  total  splenomegaly  occurred  in  31%  of  the 
entire  group  of  patients  with  a hematologic  disorder: 
78%  with  myelofibrosis,  61%  with  chronic  myelocytic 
leukemia  (CML),  37%  with  lymphoma,  17%  with  acute 
leukemia,  and  3%  with  pernicious  anemia. 

Table  3 shows  the  infectious  diseases  in  diagnostic  detail. 
The  commonest  disease  for  the  combined  series  associated 
with  both  splenomegaly  and  massive  splenomegaly  was 
malaria,  which  occurred  in  82  patients.  The  second  most 
common  disease  associated  with  splenomegaly  was  endo- 
carditis and,  with  massive  splenomegaly,  was  syphilis.  Mas- 
sive splenomegaly  as  a percentage  of  total  splenomegaly 
occurred  in  8%  of  all  patients  with  infectious  diseases,  27% 
with  syphilis,  20%  with  malaria,  3%  with  endocarditis,  and 
2%  with  tuberculosis. 

Table  4 shows  the  hepatic  diseases  in  diagnostic 
detail.  Patients  with  a stated  diagnosis  of  Band's  disease 
or  syndrome  were  classified  as  having  chronic  liver  dis- 
ease. The  commonest  disease  associated  with  both 
splenomegaly  (129  patients)  and  massive  splenomegaly 
was  chronic  liver  disease.  Alcoholic  liver  disease  was 
associated  with  28%  of  the  splenomegaly  but  only  10% 
of  the  massive  splenomegaly.  Massive  splenomegaly  as 
a percentage  of  total  splenomegaly  occurred  in  17%  of 
all  patients  with  hepatic  disease,  25%  of  patients  with 
chronic  liver  disease,  and  7%  of  patients  with  alcoholic 


liver  disease.  The  relative  frequency  of  portal  vein 
thrombosis  in  the  earlier  series  compared  with  the  later 
series  increased  fourfold  from  2%  to  8%  and  for  biliary 
cirrhosis,  increased  (0%  to  6%)  even  more.  The  increase 
in  diagnostic  frequency  of  portal  vein  thrombosis  and 
biliary  cirrhosis  may  reflect  improved  diagnostic  under- 
standing and  techniques. 

Table  4 also  shows  the  inflammatory  diseases  in  diag- 
nostic detail.  The  commonest  cause  of  splenomegaly 
was  thyrotoxicosis  (25  patients)  and  of  massive 
splenomegaly  was  collagen  disease.  The  relative  fre- 
quency of  Felty’s  syndrome  in  the  earlier  series  com- 
pared with  the  later  series  increased  almost  fivefold, 
from  5%  to  24%,  that  of  thyrotoxicosis  decreased  more 
than  twofold  from  46%  to  19%,  and  that  of  rheumatic 
disease  decreased  even  more  from  23%  to  0%. 

Table  4 also  shows  the  primary  splenic  diseases  in 
diagnostic  detail.  The  commonest  disease  associated 
with  splenomegaly  was  cystic  diseases  (10  patients). 
The  commonest  diseases  associated  with  massive 
splenomegaly  were  cystic  diseases  in  70%  and  storage 
diseases  in  75%  of  these  patients. 

Congestive  heart  failure  (CHF)  was  associated  with 
splenomegaly  in  16  patients  in  the  early  series  and  95 
patients  in  the  later  one.  In  64  patients  (67%)  from  the 
later  series,  the  enlarged  spleen  was  not  palpable  but 
rather  was  discovered  usually  at  autopsy  and  occasional- 
ly on  radiologic  study.  Several  causes  for  the  heart  dis- 
ease were  found:  atherosclerosis  in  38%,  congenital  heart 
disease  in  31%,  rheumatic  heart  disease  in  18%,  cor  pul- 
monale in  8%,  and  other  heart  diseases  in  5%.  A palpa- 
ble spleen  was  associated  with  congenital  heart  disease  in 
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TABLE  4 .—Hepatic,  Inflammatory,  and  Primary  Splenic  Diseases  Associated  With  Splenomegaly  and  Massive  Splenomegaly  * 


Total  Splenomegaly,  % Subtotal  With  Massive  Splenomegaly,  % 


Diseases 

1913  to  1936 

1937  to  1962 

1913  to  1936 

1937  to  1962 

% of  Each  Diseasef 

Hepatic 

(n  = 63) 

(n  = 157) 

(n  = 10) 

(n  = 29) 

Chronic  liver  

52 

58 

80 

79 

25 

Alcoholic  liver  

35 

24 

20 

7 

7 

Portal  vein  thrombosis  . . 

2 

8 

0 

7 

14 

VH/hepatoma 

11/0 

3/2 

0/0 

0/0 

0/0 

Biliary  cirrhosis  

0 

6 

0 

7 

22 

Total  

100 

100 

100 

100 

17 

Inflammatory  

(n  = 39) 

(n  = 37) 

(n  = 4) 

(n  = 2) 

Thyrotoxicosis  

46 

19 

0 

0 

0 

Collagen  

21 

22 

50 

50 

19 

Felty's  syndrome 

5 

24 

25 

0 

9 

Rheumatic 

23 

0 

0 

0 

0 

Pancreatitis/IBD 

3/0 

5/8 

0 

0 

0 

Amyloidosis  

3 

11 

25 

50 

40 

Sarcoidosis  

0 

11 

0 

0 

0 

Total  

100 

100 

100 

100 

8 

Primary  splenic 

(n  = 4) 

(n  = 24) 

(n  = 1) 

(n  = 9) 

Cystic  

50 

33 

100 

67 

70 

SVT  

0 

25 

0 

0 

0 

Infarcts  

25 

12 

0 

0 

0 

Storage  disease 

0 

16 

0 

33 

75 

Metastases 

25 

12 

0 

0 

0 

Total 

100 

100 

100 

100 

36 

IBD  = inflammatory  bowel  disease,  SVT  = splenic  vein  thrombosis,  VH  = viral  hepatitis 


‘Data  are  derived  from  patients  from  the  earlier  series  (191 3 to  1936)  and  the  later  series  (1937  to  1962)  at  the  University  of  California,  San  Francisco,  School  of  Medicine. 
*%  of  Each  Disease  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 


57%  (17  of  30)  of  the  patients,  atherosclerosis  in  26%  (9 
of  35),  and  rheumatic  disease  in  18%  (3  of  17). 

The  spleen  showed  progressive  enlargement  during 
clinical  observation  in  88  patients:  9 in  the  earlier  series  and 
79  in  the  later  series.  It  showed  a significant  association 
(P  < .02)  with  hematologic  diseases  (83%),  especially  the 
leukemias  (Table  5).  Progressive  splenic  enlargement  also 
occurred  in  nonhematologic  diseases:  5 had  hepatic  dis- 
eases, 4 had  infectious  diseases,  3 had  primary  splenic  dis- 
ease, and  3 had  congestive  or  inflammatory  disease. 

Lymphadenopathy  occurred  in  40%  of  all  the  patients 
(Table  5)  and  was  significantly  associated  (P  < .001)  with 
hematologic  diseases.  The  individual  lymphoproliferative 
diseases  showed  the  highest  incidence  of  patients  with  both 
lymphadenopathy  and  splenomegaly:  lymphoma,  97%  (96 
of  99);  chronic  lymphoblastic  leukemia  (CLL),  80%  (158 
of  197);  and  acute  lymphoblastic  leukemia  (ALL),  80% 
(151  of  188).  Generalized  lymphadenopathy  occurred  in 
355  patients:  21  in  the  earlier  series  and  334  in  the  later  one. 
Thus,  generalized  lymphadenopathy  occurred  in  43.0% 
(355  of  825)  of  the  patients  who  had  lymphadenopathy 
(Table  5)  and  was  significantly  associated  ( P < .001)  with 
hematologic  diseases.  The  lymphoproliferative  diseases 
showed  the  highest  incidence  of  generalized  lym- 


phadenopathy and  splenomegaly:  ALL,  57%  (108  of  197); 
CLL,  55%  (107  of  188);  and  lymphoma,  53%  (52  of  99). 

Percutaneous  splenic  puncture  with  a fine  needle  was 
performed  in  16  patients  of  the  combined  series.  A diag- 
nosis was  established  in  six  of  these  patients:  two  had  lym- 
phoma, one  had  acute  leukemia,  one  had  CML,  one  had 
CLL,  and  one  had  subacute  bacterial  endocarditis.  Most  of 
the  ten  patients  with  normal  findings  were  followed  up 
with  either  a diagnostic  splenectomy  or  an  autopsy. 

The  14  patients  at  UCSF  with  a friction  rub  heard  over 
the  spleen  included  7 with  infectious  diseases  (3  with 
endocarditis  with  splenic  infarcts,  3 with  disseminated 
tuberculosis,  and  1 with  infectious  mononucleosis),  6 
with  hematologic  malignancy  (2  with  CML,  2 with  poly- 
cythemia vera,  1 with  ALL,  and  1 with  CLL),  and  1 
patient  with  a large  congenital  splenic  cyst.  At  the  San 
Francisco  General  Hospital  Medical  Center,  two  patients 
had  a splenic  friction  rub:  one  had  disseminated  tubercu- 
losis, and  the  other  had  myelofibrosis  with  splenic  infarct. 
Thus,  16  patients  in  all  had  a splenic  friction  rub:  10  with 
benign  disease,  and  6 with  hematologic  malignancy.  Two 
patients  had  a splenic  bruit:  one  had  an  arteriovenous  mal- 
formation of  the  splenic  blood  vessels,  and  the  other  had 
CML  and  a simultaneous  friction  mb. 
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TABLE  5— Associations  of  Clinical  and  Laboratory  Features  With  Diagnostic  Croups  of  Splenomegaly  (%  of  Patients)* 


Diagnostic  Croup 
Features 

Patients  (N  = 2,056),  % 

Hematologic 

57 

Infectious 

19 

Hepatic 

11 

Total 

100 

Clinical 

Hepatomegaly  (n  = 1,368) 

61 

18 

13 

67 

Lymphadenopathy  (n  = 825) 

78t 

11 

3 

40 

General  lymphadenopathy  (n  = 355) 

88t 

7 

2 

17 

Massive  splenomegaly  (n  = 452) 

81 1 

6 

9 

22 

Progressive  splenic  enlargement  (n  = 88) 

83* 

5 

6 

4 

Fever  (n  = 383) 

29 

52t 

5 

19 

Laboratory 

Cytosis  (n  = 1,037) 

85t 

10 

3 

50 

Cytopenia  (n  = 675)  

57 

9 

13 

33 

Abnormal  liver  function  (n  = 144) 

9 

4 

78f 

7 

‘Data  are  derived  from  the  total  number  of  patients  at  the  University  of  California,  San  Francisco,  School  of  Medicine  (UCSF)  for  earlier  series  and  later  series  at  UCSF  combined.  The  diagnostic  groups 
of  congestive  and  inflammatory  diseases  and  primary  splenic  or  other  diseases  have  been  omitted  for  lack  of  any  associations. 
fP<.001. 

*Pc.O  2. 


Four  patients  had  splenic  calcification:  one  each  with 
echinococcal  cyst,  tuberculosis,  hematoma,  and  lym- 
phoma. Four  patients  had  splenomegaly  that  disap- 
peared under  observation:  two  disappeared  spontaneous- 
ly (with  1 infectious  mononucleosis,  and  a 5-year-old 
child  with  splenomegaly  of  unknown  origin),  and  two 
disappeared  after  treatment  (1  child  with  surgical  liga- 
tion of  a patent  ductus  arteriosus,  and  1 adult  with  vig- 
orous diuresis  of  CHF). 

Table  5 shows  the  statistical  positive  associations  of 
the  clinical  and  laboratory  features  of  splenomegaly  with 
three  of  the  diagnostic  groups.  Hematologic  diseases 
showed  a significantly  positive  association  (P  < .001) 
with  lymphadenopathy,  generalized  lymphadenopathy, 
massive  splenomegaly,  and  cytosis  and  a significantly 
positive  association  with  progressive  splenic  enlargement 
( P < .02).  Infectious  diseases  showed  a significantly  pos- 
itive association  (P  < .001)  with  fever.  Hepatic  diseases 
showed  a significantly  positive  association  ( P < .001) 
with  abnormal  results  on  liver  function  tests. 

Discussion 

Infectious  Diseases 

Malaria.  From  about  1830  to  1930,  malaria  was  endemic 
in  the  San  Joaquin  Valley  of  California.7  California  enacted 
the  Mosquito  Abatement  District  Act  in  1915,  which  was 
associated  within  a decade  of  a tenfold  decline  in  the 
reported  incidence  of  malaria.8  The  many  isolated  out- 
breaks of  malaria  in  California  in  the  past  50  years  have 
been  imported  by  US  civilians  and  military  personnel  and 
foreign-bom  civilians.  They  provided  the  gametocytemic 
source  for  the  autochthonous  transmission  of  malaria  by 
female  anopheline  mosquitoes.9  The  chances  for  the  trans- 
mission of  imported  malaria  in  California,  however,  gener- 


ally are  exceedingly  small  because  of  the  low  probability 
that  infected  mosquitoes  will  survive  beyond  the  12  to  14 
days  of  maturation  time  required  for  the  plasmodia.9  After 
fever,  splenomegaly  is  the  commonest  physical  finding  still 
being  reported  for  malaria.10  Most  of  the  patients  with 
malaria  were  referred  to  UCSF  from  the  San  Joaquin  Val- 
ley, were  febrile  at  the  time  of  diagnosis  (>60%),  and  had  a 
peripheral  blood  smear  positive  for  plasmodia  (>80%). 

Endocarditis.  The  bacteriologic  findings  of  the  72 
patients  with  endocarditis  in  the  combined  series  was 
Streptococcus  viridans  in  61,  [3-hemolytic  streptococcus  in 
9,  nonhemolytic  streptococcus  in  1,  and  Salmonella 
typhosa  in  1 . These  data  are  similar  to  most  series  report- 
ed from  before  the  introduction  of  antibiotics:  as  many  as 
95%  of  the  reported  patients  were  infected  by  the  less  vir- 
ulent S viridans. 11  The  9 patients  in  this  series  with  the 
more  virulent  (3-hemolytic  streptococcus  all  had  a rapidly 
fatal  acute  endocarditis.12  The  rest  of  the  patients  with 
endocarditis  had  a more  long-term  course,  which  was  his- 
torically called  “subacute.”13  Only  one  patient  at  UCSF 
had  a Salmonella  species  as  the  infecting  organism,  as 
gram-negative  organisms  rarely  caused  endocarditis  even 
before  the  antibiotic  era.14  One  adult  patient  with  non- 
hemolytic streptococcal  endocarditis  had  luetic  heart  dis- 
ease, an  association  rarely  reported.15  Of  22  patients  with 
splenic  infarct,  18  (82%)  had  an  embolic  origin:  17  had 
patients  had  endocarditis  and  1 had  atrial  fibrillation.  In  the 
other  four  patients,  splenic  infarcts  were  hematologic  in 
origin  (18%):  three  had  leukemia,  and  one  had  poly- 
cythemia vera.  In  a more  recent  large  study  of  splenic 
infarction,  only  38%  of  splenic  infarcts  were  embolic  in 
origin,  but  14%  of  patients  required  a splenectomy  for  per- 
sistent symptoms  or  complications.16 

No  patients  with  splenic  infarction  at  UCSF  required 
a splenectomy,  but  14  of  the  22  patients  died  and  an 
autopsy  was  performed. 
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Most  series  have  reported  a low  incidence  of  endo- 
carditis in  children  in  the  first  decade  of  life  (<1%  of 
patients),  yet  an  incidence  of  10%  (7  of  72)  of  endo- 
carditis and  splenomegaly  was  found  to  occur  in  early 
childhood  at  UCSF.17  In  fact,  one  patient  was  only  19 
days  old,  whereas  the  youngest  reported  child  found  in 
the  literature  was  said  to  be  10  months  old.18  Three  of 
the  five  children  in  this  series  had  endocarditis  associat- 
ed with  congenital  heart  disease.19  The  disappearance  of 
rheumatic  heart  disease  in  this  country  and  the  introduc- 
tion of  antibiotics  have  led  to  a marked  decline  in  endo- 
carditis as  a cause  of  splenomegaly,  except  in  patients 
with  congenital  heart  disease  or  prosthetic  heart  valves 
or  who  are  injection-drug  users.20 

Tuberculosis.  Of  51  patients  with  tuberculosis  and 
splenomegaly,  27  (53%)  were  adults  and  24  (47%)  were 
children.  All  the  children  and  all  but  four  of  the  adults 
showed  evidence  of  disseminated  tuberculosis.  In  a large 
study  of  miliary  tuberculosis  in  children,  the  incidence 
of  splenomegaly  was  54%  (57  of  94).21  Lymphadenopa- 
thy  and  splenomegaly  occurred  in  22  (44%)  of  the 
patients  with  tuberculosis  at  UCSF.  Three  of  the  adult 
patients  with  hepatosplenomegaly  had  leukopenia, 
which  may  have  represented  tuberculous  hepatitis  with 
hypersplenism.22 

Syphilis.  Of  26  patients  with  syphilis  and  splenomegaly, 
20  were  adult.  All  6 children  had  hepatosplenomegaly  with 
leukopenia  or  thrombocytopenia,  which  may  have  repre- 
sented hypersplenism  of  luetic  hepatitis.  All  six  children, 
ages  newborn  to  12  years,  were  said  to  have  congenital 
syphilis.  Splenomegaly  is  the  most  consistent  physical  sign 
of  congenital  syphilis.23  Five  adult  patients  at  UCSF  had 
luetic  hepatitis,  and  one  had  gummas  of  the  spleen.  Syphilis 
of  the  central  nervous  system  occurred  in  five  adults:  two 
had  tabes  dorsalis,  and  two  others  had  deficits  of  cranial 
nerves.  Lymphadenopathy  occurred  in  8 (47%)  of  the  17 
luetic  patients,  3 of  whom  had  generalized  lymphadenopa- 
thy. Splenomegaly  has  been  reported  in  several  luetic  con- 
ditions: congenital  syphilis,23  syphilitic  hepatitis,24  sec- 
ondary or  mucocutaneous  syphilis,2"’  tertiary  syphilis  of  the 
central  nervous  system,  and  gummas.26 

Typhoid  fever.  Of  14  patients  with  typhoid  fever  and 
splenomegaly,  9 were  adults.  All  (100%)  these  patients 
had  fever,  and  none  of  them  had  diarrhea.  Eight  (67%)  of 
the  1 2 patients  in  whom  a WBC  count  was  performed  had 
typical  leukopenia.  Others  have  reported  thrombocytope- 
nia as  being  more  common27  and  leukopenia  not  to  be  a 
helpful  diagnostic  marker.28  Splenomegaly  was  the  leading 
clinical  sign  after  fever  and  bradycardia.29  Typhoid  fever 
has  virtually  disappeared  as  a cause  of  splenomegaly,  as 
evidenced  by  its  absence  in  the  later  series  (1937-1962)  at 
UCSF.  A recent  report  from  Johns  Hopkins  University 
Hospital,  Baltimore,  Maryland,  confirmed  this  pro- 
nounced reduction  in  splenomegaly  since  Osier’s  report  in 
1900.29~31  In  keeping  with  other  reports  of  typhoid  fever, 
all  the  patients  in  this  series  had  nonspecific  and  mild  man- 
ifestations of  disease  and  a uniformly  favorable  outcome.31 

Brucellosis.  Of  the  six  patients  with  brucellosis  and 
splenomegaly,  three  worked  at  UCSF.  Two  of  these 


patients  were  animal  handlers,  and  the  third  was  a labo- 
ratory technician  who  worked  with  Brucella  species.  A 
fourth  patient  was  a sausage  maker,  the  fifth  was  a stu- 
dent at  the  University  of  California,  Davis,  School  of 
Veterinary  Medicine,  and  the  sixth  had  been  recently 
vaccinated  for  brucellosis.32  Brucella  species  is  so  infec- 
tious that  it  can  be  acquired  in  the  laboratory  merely 
from  sniffing  bacteriologic  cultures  containing  the 
organism.33  In  the  past  decade,  brucellosis  in  California 
has  shifted  from  an  occupational  disease  to  a food-borne 
infection  acquired  in  Mexico  or  from  imported  Mexican 
foods  such  as  unpasteurized  dairy  products.34 

Hematologic  Diseases 

Leukemia.  The  commonest  hematologic  disease  associ- 
ated with  massive  splenomegaly  for  the  series  was 
CML.  It  is  one  of  few  diseases  that  frequently  presents 
with  massive  splenomegaly  (in  this  series,  61%),  rivaled 
by  malaria,  myelofibrosis,  and  kala  azar.35  Massive 
splenomegaly  was  twofold  less  in  patients  with  acute 
leukemia  than  in  those  with  CML.  Leukocytosis  also 
occurred  less  frequently  in  patients  with  acute 
leukemia  than  in  those  with  CML.  Among  patients 
with  acute  leukemia,  thrombocytopenia  occurred  in 
51%  (193  of  378)  and  leukopenia  in  11%  (42  of  378). 
In  marked  contrast,  no  patient  on  presentation  with 
CML  had  either  thrombocytopenia  or  leukopenia.  Not 
surprisingly,  neither  myelofibrosis  nor  agnogenic 
myeloid  metaplasia  was  reported  in  the  earlier  series. 
This  series  predated  the  description  in  1937  of  the  dis- 
ease.36 It  often  was  not  then  diagnostically  distin- 
guishable from  leukemia37  and,  in  fact,  was  often  called 
“pseudoleukemia.”38 

A major  question  is,  why  did  the  incidence  of  all  of 
the  leukemias  increase  fourfold  in  the  later  series  at  a 
time  when  the  incidence  of  lymphoma  declined  sixfold 
compared  with  the  earlier  series  at  UCSF?  Chemo- 
therapy for  the  leukemias  was  discovered  in  the  1940s 
and  flourished  at  UCSF  in  the  1950s.39  A federally  fund- 
ed chemotherapy  center  was  established  at  UCSF  by 
1950,  and  later  the  Cancer  Research  Institute  was 
formed.  The  presence  of  these  units  may  have  led  to  a 
notable  increase  in  referrals  from  the  medical  communi- 
ty for  innovative  treatment  of  leukemia.  At  the  same 
time,  the  treatment  of  lymphoma  at  the  nearby  Stanford 
University  Medical  Center,  in  San  Francisco  (now  in 
Palo  Alto,  was  vigorously  pursued.  These  referral  pat- 
terns for  the  later  series  would  have  led  to  more  patients 
with  leukemia  at  UCSF  and  more  patients  with  lym- 
phoma at  Stanford  University  Medical  Center  than  in  the 
earlier  series. 

Pernicious  anemia.  There  were  31  patients  with  per- 
nicious anemia  and  splenomegaly.  The  diagnosis  was 
established  in  several  ways:  achylia  gastrica  on  gastric 
aspiration  in  10  patients,  the  presence  of  combined  sys- 
tem disease  on  neurologic  or  postmortem  examination  of 
the  spinal  cord  in  7 patients,  megaloblastic  changes  on  the 
peripheral  blood  smear  or  bone  marrow  examination  in  7 
patients,  macrocytosis  and  cytopenia  in  4 patients,  low 
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serum  vitamin  Bp  concentrations  in  2 patients,  and  the 
presence  of  generalized  vitiligo  in  1 patient.  Generalized 
vitiligo  and  pernicious  anemia  are  both  autoimmune  dis- 
eases with  frequent  association.40  Leukopenia  or  throm- 
bocytopenia occurred  in  25  (88%)  patients  with  perni- 
cious anemia.  Although  the  cytopenias  have  markedly 
declined  since  the  beginning  of  specific  therapy  with  vit- 
amin Bp  in  1926, 41  splenomegaly  and  cytopenias  are  still 
being  reported  in  patients  with  pernicious  anemia.42 

Generalized  Lymphadenopathy 

There  was  a high  incidence  of  generalized  lymphadenopa- 
thy in  the  later  series  (23%)  compared  with  the  earlier  series 
at  UCSF  (3%).  Generalized  lymphadenopathy  was  signifi- 
cantly associated  (P  < .001)  with  hematologic  diseases.  This 
finding  is  consistent  with  the  dramatic  increase  of  hemato- 
logic disease  as  the  basis  for  the  marked  increase  of  gener- 
alized lymphadenopathy  in  this  series.  Similarly,  the  tenfold 
absolute  and  fourfold  relative  increase  in  the  incidence  of 
progressive  splenic  enlargement  in  this  series  with  its  signi- 
ficant association  (P  < .02)  with  hematologic  diseases  could 
have  the  same  explanation.  The  lymphadenopathy  in  the 
combined  series  was  generalized  in  44%  (355  of  825 
patients),  whereas  a previous  report  found  it  in  less  than  a 
quarter  of  their  patients  43  Hematologic  diseases  accounted 
for  88%  of  the  generalized  lymphadenopathy  in  this  study, 
whereas  a previous  study  reported  that  infectious  diseases 
was  associated  with  a majority  of  their  patients  with  gener- 
alized lymphadenopathy.44 

Inflammatory  and  Congestive  Diseases 

Congestive  heart  failure.  All  16  patients  with  CHF  and 
splenomegaly  in  the  earlier  series  had  underlying 
rheumatic  heart  disease.  It  is  unclear  why  the  incidence 
of  CHF  and  splenomegaly  in  the  later  series  had  a four- 
fold increased  incidence  (95  patients)  relative  to  the  ear- 
lier series  at  UCSF,  for  an  total  incidence  of  5.4%  (111 
of  2,056  patients).  One  explanation  is  that  most  of  the 
patients  with  CHF  in  the  later  series  had  splenomegaly 
detected  only  at  autopsy.  In  a study  of  splenomegaly  per- 
formed in  the  United  States  in  the  1950s,  CHF  was  still 
the  leading  cause  of  splenomegaly.4  In  a similar  study 
from  India  for  the  same  period  as  at  UCSF,  the  spleen  in 
CHF  was  palpable  in  54  of  690  patients  or  7.8%  45  In 
that  study,  the  highest  incidence  of  CHF  and  palpable 
splenomegaly  in  a specific  heart  disease  was  endocardi- 
tis in  57%  of  the  patients,  whereas  those  with  rheumatic 
heart  disease  had  splenomegaly  detected  in  only  11%. 
At  autopsy,  the  incidence  of  mild  splenomegaly  (>200 
grams)  was  48%  and  of  moderate  splenomegaly  (>300 
grams)  was  22%  45  Other  series  of  CHF  of  that  same 
period  from  the  United  States  also  report  a greater  than 
10%  incidence  of  moderate  splenomegaly  (>300  grams) 
in  patients  with  CHF.46  47  As  in  this  series,  the  incidence 
of  palpable  splenomegaly  in  patients  with  CHF  was  a 
small  fraction  of  that  found  at  autopsy 46  Congestive 
heart  failure  is  now  rarely  associated  with  splenomegaly 
in  developed  countries,  perhaps  because  of  the  extensive 
use  of  oral  diuretics,  the  better  care  of  cardiac  patients, 


and  the  growing  disappearance  of  rheumatic  heart  dis- 
ease with  the  availability  of  antibiotics  48 

Thyrotoxicosis.  Of  25  adult  patients  with  thyrotoxico- 
sis and  splenomegaly,  16  were  women.  Exophthalmos 
occurred  in  17  of  the  patients,  and  a diffuse  goiter  was 
found  in  15  patients.  Graves’  disease  was  present  in  15 
(60%)  of  the  patients.  In  a large  study  of  Graves’  disease 
from  the  same  period,  a 33%  incidence  (44  of  132 
patients)  of  splenomegaly  reported.49  In  contrast,  in  a 
study  from  the  United  States  for  1983  to  1993,  Graves’ 
disease  was  found  in  only  1 of  170  patients  with 
splenomegaly.6  Lymphadenopathy  and  splenomegaly  at 
UCSF  occurred  in  8 (44%)  of  the  18  patients  in  the  earli- 
er series.  There  was  a sixfold  reduction  of  splenomegaly 
in  hyperthyroidism  from  the  earlier  series  (18  of  621 
patients,  or  2.9%)  at  UCSF  compared  with  the  later  one  (7 
of  1,435  patients,  or  0.5%).  Severe  and  long-standing 
hyperthyroidism  in  the  earlier  period  was  associated  with 
splenomegaly  as  a part  of  generalized  lymphoid  hyper- 
plasia.49 Today,  splenomegaly  and  hyperthyroidism  rarely 
occur.50  Yet,  the  persistence  of  splenomegaly  and  lym- 
phadenopathy in  thyrotoxicosis  may  represent  its  imper- 
fect treatment  due  to  the  lack  of  specific  therapy  for  the 
underlying  autoimmune  disease.51 

Felty’s  syndrome  with  rheumatoid  arthritis, 
splenomegaly,  leukopenia,  and  chronic  infection  occurred 
in  11  patients.  The  2 patients  who  had  splenectomies 
improved  clinically.52 

Splenic  Puncture 

Percutaneous  splenic  puncture  with  a fine  needle  was  per- 
formed in  16  patients;  a diagnosis  was  established  in  5 
(38%)  of  the  patients  with  hematologic  disease  and  1 
patient  with  subacute  bacterial  endocarditis.  Aspiration 
biopsies  with  fine  needles  provide  only  cytologic  exami- 
nation,53 whereas  histologic  confirmation  with  a tissue- 
core  biopsy  may  be  required.54  All  16  splenic  punctures  in 
this  series  were  performed  “blind,”  before  the  introduction 
of  guidance  by  imaging.  This  blind  approach  may  have 
contributed  to  the  rupture  of  the  splenic  vessels  in  one 
patient,  which  necessitated  an  emergency  splenectomy. 

Splenic  Friction  Rub 

Sixteen  patients  had  splenic  friction  mbs:  eight  with  infec- 
tious diseases,  six  with  hematologic  malignancy,  one  with 
myelofibrosis,  and  one  with  primary  splenic  disease.  At 
least  three  of  the  six  patients  with  a hematologic  disease  and 
splenic  friction  mb  had  splenic  infarcts.  Osier  noted  in  the 
1906  edition  of  his  textbook  that  on  several  occasions  he 
had  heard  a peritoneal  friction  mb  in  patients  with  splenic 
infarcts,55  an  observation  later  confirmed  by  others.56-57  One 
patient  reported  with  a splenic  abscess  had  a pleural  friction 
mb  that  probably  was  related  to  the  associated  pleural  dis- 
ease.58 A standard  textbook  on  clinical  diagnosis  stated  that 
splenic  friction  mbs  were  heard  in  patients  with  splenic 
infarction,  neoplasia,  and  infections.59  Splenic  friction  mbs 
were  said  to  occur  in  patients  with  perisplenitis  and  with 
infarcts  of  the  spleen  of  any  source.60  In  that  same  report, 
two  patients  presented  with  splenic  friction  mbs:  one  had 
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chronic  leukemia,  and  the  other  had  subacute  bacterial 
endocarditis.60  Splenic  friction  rubs  had  been  reported  in 
patients  with  splenic  infarcts  and  with  chronic  leukemia.61 

Contrarily,  most  hepatic  friction  rubs  are  associated 
with  malignancy,  usually  solid  tumors  that  are  metastat- 
ic to  the  liver.62  Systolic  arterial  murmurs  or  bruits  over 
the  liver  or  adjacent  chest  were  found  in  hepatomas 
because  they  are  very  vascular  tumors.63 

Vascular  murmurs  or  splenic  bruits  were  heard  over 
greatly  enlarged  spleens  in  patients  with  benign  diseases 
or  with  hematologic  malignancy64  and  were  said  to 
result  from  increased  blood  flow  of  the  greatly  enlarged 
organ.56  The  one  patient  in  this  series  with  an  arteriove- 
nous malformation  of  the  splenic  blood  vessels  had  a 
splenic  bruit.  Thus,  the  sounds  heard  in  patients  at  UCSF 
over  enlarged  spleens  of  benign  diseases  and  several 
hematologic  cancers  were  all  said  to  be  friction  rubs  that 
should  have  been  synchronous  with  respiration,  whereas 
the  sounds  (bruits)  reported  over  greatly  enlarged 
spleens  were  demonstrated  by  phonocardiography  to  be 
vascular  murmurs  synchronous  with  the  pulse.56 
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Splenomegaly  in  2,505  Patients  at  a Large  University 
Medical  Center  From  1915  to  1995 

1963  to  1995:  449  Patients 

ROBERT  A.  O'REILLY,  MD,  San  Francisco,  California 


Splenomegaly  was  studied  retrospectively  at  the  University  of  California,  San  Francisco  (UCSF),  School 
of  Medicine  in  301  patients  from  1963  to  1995  and  compared  with  the  UCSF  service  of  the  San  Fran- 
cisco General  Hospital  Medical  Center  (SFGH)  in  148  patients  from  1979  to  1994.  The  combined  449 
patients  were  classified  into  several  diagnostic  groups  and  were  studied  by  means  of  several  clinical 
and  laboratory  associations.  Hepatic  disease  in  the  percentage  of  patients  at  UCSF  (with  those  at  SFGH 
given  in  parentheses)  was  associated  with  splenomegaly  in  29%  (41%),  hematologic  disease,  32% 
(16%);  infectious  diseases,  16%  (36%);  congestive  or  inflammatory  diseases,  10%  (4%);  primary 
splenic  disease,  6%  (1%);  other,  5%  (1%);  and  cause  unknown,  2%  (1%).  Massive  splenomegaly  oc- 
curred in  27%  of  the  patients  of  the  combined  series,  particularly  in  patients  with  hematologic  dis- 
eases. The  acquired  immunodeficiency  syndrome  (AIDS)  occurred  in  more  than  half  of  the  patients 
with  infectious  diseases  at  SFGH  and  was  four  times  more  frequent  than  in  the  patients  at  UCSF.  The 
commonest  diseases  associated  with  splenomegaly  were  hematologic  (lymphoma),  hepatic  (chronic 
liver  disease),  infectious  diseases  (AIDS  and  endocarditis),  congestive  (congestive  heart  failure),  pri- 
mary splenic  (splenic  vein  thrombosis),  and  other  (malignancy  not  metastatic  to  the  spleen).  In  1 1 pa- 
tients with  AIDS  and  massive  splenomegaly,  Mycobacterium  avium  complex  occurred  in  8 (73%). 
Splenectomy  was  performed  in  1 17  patients  (26%),  primarily  for  hematologic  amelioration.  I conclude 
that  for  splenomegaly  of  unknown  origin,  the  invasive  procedure  of  choice  for  patients  with  hemato- 
logic associations  may  be  a bone  marrow  biopsy;  for  hepatic  associations,  a liver  biopsy;  and  for  infec- 
tious disease  associations,  a lymph  node  biopsy,  before  any  consideration  of  a diagnostic  splenectomy. 

(O'Reilly  RA.  Splenomegaly  in  2,505  patients  at  a large  university  medical  center  from  191  3 to  1995.  1963  to  1995:  449 
patients.  West ) Med  1 998;  1 69:88-97) 


Splenomegaly  presents  a diagnostic  challenge  because 
nearly  always  it  is  due  to  another  primary  disorder.1 
The  only  analyses  from  a developed  country  on 
splenomegaly  in  general  were  two  office-based  studies 
performed  decades  ago  in  which  no  diagnosis  was  estab- 
lished in  more  than  25%  of  the  patients.2  3 Only  a single 
study  of  hospital-based  patients  in  the  United  States  has 
been  reported.4  Now.  a second  municipal  hospital  has 
been  studied,  San  Francisco  General  Hospital  Medical 
Center  (SFGH),  which  has  been  compared  with  and  con- 
trasted to  a university  medical  center  at  the  University  of 
California,  San  Francisco  (UCSF),  School  of  Medicine 
for  about  the  same  period.  Infections  with  the  human 
immunodeficiency  virus  (HIV)  and  with  diseases  related 
to  the  acquired  immunodeficiency  syndrome  (AIDS)  are 
prevalent  in  the  young  male  homosexual  community  of 


northern  California.  The  centering  of  AIDS  patients  at  the 
SFGH  and  to  a lesser  extent  at  UCSF  allowed  the  assess- 
ment of  the  development  of  AIDS  on  the  diagnostic  eval- 
uation of  splenomegaly  and  massive  splenomegaly. 

Patients  and  Methods 

Patient  Demographics 

All  hospital  records  at  SFGH  for  patients  of  any  age  diag- 
nostically coded  as  splenomegaly  from  1979  through  1994 
were  reviewed  retrospectively.  Splenomegaly  was  defined 
as  an  enlarged  spleen  determined  by  one  of  the  following: 
palpable  by  at  least  two  clinicians  or  noted  on  two  written 
observations,  greater  than  12  cm  in  length  on  radiologic 
imaging  study,  or  more  than  250  grams  wet  weight  on  an 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
CLL  = chronic  lymphocytic  leukemia 
CML  = chronic  myelocytic  leukemia 
HTV  = human  immunodeficiency  virus 
ITP  = idiopathic  thrombocytopenic  purpura 
PVT  = portal  vein  thrombosis 

SFGH  = San  Francisco  General  Hospital  Medical  Center 

SVT  = splenic  vein  thrombosis 

UCSF  = University  of  California.  San  Francisco 


excised  spleen  from  a surgical  procedure  or  autopsy.  A 
total  of  33 1 patients  were  coded  as  having  splenomegaly  at 
UCSF  for  the  years  1963  to  1995;  30  medical  records  (9%) 
could  not  be  found.  Therefore,  the  study  was  based  on  the 
remaining  301  patients.  A total  of  193  patients  at  SFGH 
were  coded  as  having  splenomegaly;  45  medical  records 
(23%)  could  not  be  found.  Therefore,  the  study  was  based 
on  the  remaining  148  patients.  The  incidence  of 
splenomegaly  for  these  years  at  UCSF  was  301  patients 
from  about  90,000  admissions,  or  0.3%. 

Clinical  and  Laboratory  Features 

The  detailed  criteria  for  the  analysis  of  the  clinical  and 
laboratory  features  of  the  patients  are  all  listed  in  the 
first  part  of  this  study.5 

Results 

Patients  ranged  in  age  from  newborn  to  88  years,  with  a 
median  age  of  45  years  at  UCSF  and  41  years  at  SFGH. 
Nine  percent  of  the  patients  were  younger  than  18  years, 
and  3%  were  older  than  80  years.  Of  the  148  patients  at 
SFGH,  121  (82%)  were  male;  of  the  301  patients  at 
UCSF,  160  (53%)  were  male.  The  higher  frequency  of 
male  patients  and  the  younger  age  at  SFGH  probably 
reflected  the  young  gay  male  population  of  San  Francis- 


co. More  than  98%  of  the  patients  were  admitted  to  a 
hospital  at  some  time,  which  allowed  the  assignment  to 
a diagnostic  group  of  all  but  8 patients  (2%)  for  the  com- 
bined series  of  patients  at  UCSF  and  SFGH. 
Splenomegaly  was  detected  by  physical  examination 
alone  in  288  (64%)  of  449  patients  and  by  additional 
objective  methods  in  161  patients  (36%);  physical 
examination  and  abdominal  imaging  in  131  patients 
(29%),  imaging  only  in  22  patients  (5%),  and  surgical 
procedure  only  in  8 patients  (2%).  Thus,  abdominal 
imaging  was  used  in  this  study  to  detect  splenomegaly  in 
153  (34%)  of  449  patients. 

Table  1 shows  all  the  patients  at  UCSF  and  SFGH 
with  splenomegaly  and  massive  splenomegaly  by  diag- 
nostic group.  The  commonest  disease  group  at  UCSF 
associated  with  splenomegaly  was  hematologic  disease, 
closely  followed  by  hepatic  disease.  Contrarily,  the  com- 
monest disease  group  at  SFGH  associated  with 
splenomegaly  was  hepatic  disease,  closely  followed  by 
infectious  disease.  At  UCSF,  half  the  patients  in  the 
hematologic  group  had  massive  splenomegaly.  The 
commonest  disease  groups  at  SFGH  associated  with 
massive  splenomegaly  were  hepatic  and  hematologic 
diseases  equally.  Massive  splenomegaly  as  a percentage 
of  the  total  number  of  patients  with  splenomegaly  for  the 
combined  series  for  all  disease  groups  collectively 
occurred  in  27%.  The  contribution  from  UCSF  to  the 
combined  series  was  67%  (301  of  449  patients)  of  the 
splenomegaly  and  75%  (91  of  121  patients)  of  the  mas- 
sive splenomegaly.  The  absolute  number  of  patients  at 
UCSF  with  splenomegaly  was  301  during  32  years,  or 
about  9 per  year.  Similarly,  the  absolute  number  of 
patients  at  SFGH  with  splenomegaly  was  148  during  15 
years,  or  about  10  per  year.  For  the  first  series  at  UCSF 
from  1913  to  1936,  splenomegaly  was  found  in  621 
patients,  or  about  27  per  year.  For  the  second  series  at 
UCSF  from  1937  to  1962,  it  occurred  in  1,435  patients, 
or  57  per  year. 


TABLE  1 —All  Causes  of  Splenomegaly  and  Massive  Splenomegaly  by  Diagnostic  Group * 

Diagnostic  Croup  Total  Splenomegaly,  % Subtotal  With  Massive  Splenomegaly  % 


UCSF 

SFGH 

UCSF 

SFGH 

(n  = 301) 

(n  = 148) 

(n  = 91) 

(n  = 30) 

% of  Each  Diagnostic  Group) 

Hepatic  

29 

41 

21 

33 

20 

Hematologic  

32 

16 

53 

33 

48 

Infectious 

16 

36 

9 

30 

18 

Congestive  or  inflammatory 

10 

4 

2 

0 

6 

Primary  splenic  

6 

1 

9 

3 

45 

Other 

5 

1 

7 

0 

38 

Cause  unknown  

2 

1 

0 

0 

0 

Total 

100 

100 

100 

100 

27 

SFGH  = San  Francisco  General  Hospital  Medical  Center,  UCSF  - University  of  California,  San  Francisco,  School  of  Medicine 


•Data  are  given  as  the  percentage  of  patients  at  UCSF  and  SFGH,  1963  to  1995.  Other  refers  to  malignant  disease  not  metastatic  to  the  spleen,  storage  diseases,  and  miscellaneous. 
’%  of  Each  Diagnostic  Group  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 
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TABLE  2 .—Hepatic,  Congestive  or  Inflammatory,  Primary  Splenic,  and  Other  Diseases  Associated  With  Splenomegaly 

and  Massive  Splenomegaly * 


Diagnostic  Croup 

Total  Splenomegaly,  % 

Subtotal  With  Massive  Splenomegaly  % 

UCSF 

SFCH 

UCSF 

SFCH 

% of  Each  Diseaset 

Hepatic 

(n  = 87) 

(n  = 61) 

(n  = 19) 

(n  = 10) 

Chronic  

49 

38 

53 

50 

23 

Alcoholic  

33 

55 

32 

40 

16 

Viral  hepatitis  

9 

3 

0 

10 

10 

PVT 

7 

2 

16 

0 

43 

Hepatoma 

2 

2 

0 

0 

0 

Total 

100 

100 

100 

100 

20 

Congestive  or  inflammatory 

(n  = 31) 

(n  = 6) 

(n  = 2) 

o 

II 

c 

CHF 

48 

33 

0 

0 

0 

Collagen  or  rheumatic  

36 

17 

100 

0 

17 

Other  than*  

13 

0 

0 

0 

0 

Pancreatitis  

3 

50 

0 

0 

0 

Total  

100 

100 

100 

100 

5 

Primary  splenic  

(n  = 1 8) 

(n  = 2) 

(n  = 4) 

(n  = 1) 

SVT  

44 

0 

50 

0 

25 

Infarct  or  hematoma 

16 

100 

0 

100 

20 

Miscellaneous5  

29 

0 

50 

0 

40 

Abscess  

11 

0 

0 

0 

0 

Total 

100 

100 

100 

100 

25 

Other  

(n  = 22) 

(n  = 2) 

(n  = 6) 

(n  = 0) 

Malignancy" 

50 

50 

0 

0 

0 

Storage  disease 

17 

0 

50 

0 

75 

Cause  unknown  

17 

50 

0 

0 

0 

Also*  

16 

0 

50 

0 

75 

Total  

100 

100 

100 

100 

25 

CHF  - congestive  heart  failure,  PVT  - portal  vein  thrombosis,  SFGH  - San  Francisco  General  Hospital  Medical  Center,  SVT  = splenic  vein  thrombosis,  UCSF  = University  of  California,  San  Francisco,  School  of  Medicine 


'Data  are  given  as  the  percentage  of  patients  at  UCSF  and  SFGH  for  1963  to  1995. 

’%  of  Each  Disease  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 

•Other  than  indicates  psoriasis,  inflammatory  bowel  disease,  amyloidosis,  and  Graves'  disease  (1  patent  each). 

•Miscellaneous  indicates  a congenital  splenic  cyst,  splenic  lymphopenia,  lymphafc  hyperplasia,  uterine  carcinoma  metastabc  to  the  spleen,  and  arteriovenous  malformation  of  the  splenic  blood  vessels  (1 
patient  each). 

Malignancy  indicates  cancer  not  metastatic  to  the  spleen 

’Also  indicates  histiocytosis  X,  splenic  lymphopenia,  hemophagocytic  syndrome,  and  craniofacial  syndrome 


Table  2 shows  that  the  commonest  hepatic  disease 
associated  with  splenomegaly  at  UCSF  was  chronic 
liver  disease  and  at  SFGH  was  alcoholic  liver  disease. 
The  commonest  disease  with  massive  splenomegaly  at 
both  UCSF  and  SFGH  was  chronic  liver  disease.  Portal 
vein  thrombosis  (PVT)  occurred  in  seven  patients,  six  of 
whom  were  at  UCSF.  Similarly,  viral  hepatitis  occurred 
in  ten  patients,  eight  of  whom  were  at  UCSF.  Contrarily, 
pancreatitis  occurred  in  four  patients,  three  of  whom 
were  at  SFGH.  In  the  congestive  or  inflammatory  dis- 
eases group,  the  commonest  disease  associated  with 
splenomegaly  in  the  combined  UCSF-SFGH  series  was 
congestive  heart  failure  (45%),  followed  by  collagen- 
rheumatic  diseases  (30%).  In  the  primary  splenic  group, 
all  eight  patients  with  splenic  vein  thrombosis  (SVT) 
were  at  UCSF.  Three  of  four  patients  with  storage  dis- 
ease had  massive  splenomegaly. 


Table  3 shows  that  lymphoma  was  the  commonest 
hematologic  disease  associated  with  both  splenomegaly 
and  massive  splenomegaly.  The  chronic  leukemias, 
chronic  lymphocytic  leukemia  (CLL)  and  chronic  mye- 
locytic leukemia  (CML),  were  twice  as  common  as  the 
acute  leukemias  for  splenomegaly  and  six  times  more 
common  for  massive  splenomegaly.  In  the  combined 
SFGH-UCSF  series,  the  commonest  disease  of  erythro- 
cytes associated  with  splenomegaly  was  hemoglobinopa- 
thy, and  with  massive  splenomegaly  was  myelofibrosis. 
Hemoglobinopathy  was  found  in  13  patients:  6 with  tha- 
lassemia, 5 with  hemoglobin  SC  disease,  1 with  hemo- 
globin SS  disease,  and  1 with  3°-thalassemia-hemoglo- 
bin  E.  The  highest  incidence  of  massive  splenomegaly 
for  a disease  was  myelofibrosis  (100%).  Massive 
splenomegaly  occurred  in  58  (47%)  of  124  patients  of  all 
the  patients  with  hematologic  disease. 
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TABLE  3 —Hematologic  Diseases  Associated  With  Splenomegaly  and  Massive  Splenomegaly* 

Total  Splenomegaly,  % 

Subtotal  With  Massive  Splenomegaly  % 

UCSF 

SFGH 

UCSF 

SFGH 

Diseases 

(n=100) 

It 

(n  = 48) 

(n=  10) 

% of  Each  Disease1 

Lymphoma 

29 

25 

33 

40 

57 

CML  

16 

8 

11 

20 

39 

Hemoglobinopathy.  . . 

7 

25 

6 

20 

38 

Myelofibrosis  

10 

9 

21 

20 

100 

Acute  leukemia  

8 

8 

4 

0 

20 

CLL  

10 

0 

11 

0 

50 

Hemolytic  anemia  . . . 

8 

4 

6 

0 

33 

Preleukemia  

3 

0 

3 

0 

33 

Polycythemia  vera  . . . 

6 

0 

4 

0 

33 

Other*  

2 

13 

0 

0 

0 

MDSorMPD  

2 

8 

2 

0 

25 

Total  

100 

100 

100 

100 

47 

CLL  = chronic  lymphocytic  leukemia,  CML  = chronic  myelocytic  leukemia,  MDS 
UCSF  = University  of  California,  San  Francisco,  School  of  Medicine 

myelodysplastic  syndrome,  MPD  = 

myeloproliferative  disease,  SFGH  = San  Francisco  General  Hospital  Medical  Center, 

’Data  are  given  as  the  percentage  of  patients  at  UCSF  and  SFGH. 

'%  of  Each  Disease  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 

'Other  indicates  hypereosinophilic  syndrome  (2  patients),  malignant  histiocytosis  (1  patient),  Diamond-Blackfan  syndrome  (1  patient),  and  idiopathic  thrombocytopenic  purpura  (1  patient). 

Table  4 shows  the  infectious  diseases  in  diagnostic 
detail.  At  SFGH,  AIDS  was  much  more  frequently  asso- 
ciated with  both  splenomegaly  and  massive  splenomegaly 
than  at  UCSF.  The  commonest  infectious  disease  associ- 
ated with  massive  splenomegaly  was  Mycobacterium 
avium  complex,  found  in  7 (47%)  of  15  patients.  The 
commonest  non-AIDS-related  disease  associated  with 
splenomegaly  was  endocarditis,  which  was  usually  found 
(>90%)  in  injection  drug  users. 

Two  patients  at  SFGH  had  a splenic  friction  rub,  and 
one  patient  at  UCSF  had  a splenic  bruit.  One  patient 
with  a friction  rub  had  myelofibrosis  with  a splenic 
infarct  and  the  other  patient  had  disseminated  tuberculo- 
sis. The  patient  with  the  splenic  bruit  had  an  arteriove- 
nous malformation  of  the  splenic  blood  vessels. 

Table  5 shows  progressive  enlargement  of  the  spleen 
during  clinical  observation  for  six  hospital  series  of 
splenomegaly,  three  from  UCSF  and  one  each  from 
SFGH,  Santa  Clara  Valley  Medical  Center,  San  Jose,4 
and  the  Stanford  University  Medical  Center,  Palo  Alto, 
California  (unpublished  observations  February  1994). 
The  overall  incidence  was  1 17  of  2,822  patients,  or  4.1%. 
Hematologic  diseases  accounted  for  most  of  these 
patients  (98  [84%]  of  117  patients),  especially  hemato- 
logic malignancy.  The  other  19  patients  were  in  the  fol- 
lowing disease  groups:  6 with  infectious  disease  (4  with 
tuberculosis,  1 with  subacute  bacterial  endocarditis,  and 
1 with  schistosomiasis),  5 with  hepatic  disease  (2  with 
chronic  liver  disease,  1 with  biliary  cirrhosis,  1 with  alco- 
holic liver  disease,  and  1 with  acute  hepatitis),  5 with  pri- 
mary splenic  disease  or  other  (2  with  cystic  disease,  and 
1 patient  each  with  splenic  hemangioma,  metastases  to 
the  abdominal  viscera,  and  histiocytosis  X),  and  3 with 


congestive  or  inflammatory  diseases  (2  with  Felty’s  syn- 
drome and  1 with  congestive  heart  failure).  The  highest 
incidence  of  progressive  splenic  enlargement  (>5%) 
occurred  in  those  series  with  a high  incidence  of  hemato- 
logic diseases:  patients  at  UCSF  from  1937  to  1962, 
those  at  UCSF  from  1963  to  1995,  and  patients  at  Stan- 
ford University  Medical  Center. 

Table  6 shows  the  patients  who  had  splenectomy 
for  all  the  series  at  UCSF  plus  those  at  SFGH.  The 
incidence  of  splenectomy  was  7%  (170  of  2,505 
patients).  The  disease  group  with  the  highest  incidence 
of  splenectomy  was  hematologic  disease  (110  patients 
[65%]),  followed  by  hepatic  disease  (34  patients 
[20%]).  The  commonest  indication  for  splenectomy 
was  amelioration  or  a curative  operation,  particularly 
for  hematologic  diseases  like  hemolytic  anemias. 
Splenectomy  for  hypersplenism  occurred  in  37 
patients  (22%),  particularly  patients  with  hepatic  and 
hematologic  diseases.  Splenectomy  was  performed  in 
20  patients  (12%)  for  diagnosis,  generally  for 
splenomegaly  of  unknown  cause.  A diagnosis  was 
established  in  all  20  of  these  patients:  6 with  hepatic  dis- 
ease (4  with  PVT,  1 with  chronic  liver  disease,  and  1 
with  alcoholic  liver  disease);  5 with  hematologic  disease 
(2  with  CML,  1 with  CLL,  1 with  lymphoma,  and  1 with 
myelofibrosis);  5 with  infectious  disease  (2  with  tuber- 
culosis, 1 with  endocarditis,  1 with  syphilis,  and  1 with 
respiratory  tract  disease);  and  1 patient  each  with  sar- 
coidosis, Letterer-Siwe  disease,  thyrotoxicosis,  and 
splenic  cyst.  Thirty  patients  (18%)  had  a splenectomy 
associated  with  massive  splenomegaly.  Most  of  these 
patients  had  hematologic  diseases,  especially  13  with 
hereditary  spherocytosis. 
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TABLE  4 —Infectious  Diseases  Associated  With  Splenomegaly  and  Massive  Splenomegaly * 


Disease 

Splenomegaly,  % 

Massive  Splenomegaly,  % 

UCSF 
(n  = 48) 

SFGH 
(n  = S3) 

UCSF 
(n  = 8) 

SFGH 
(n  = 9) 

% of  Each  Disease’ 
17 

AIDS  Related  

, . .(n  = 8) 

(n  = 30) 

(n  = 3) 

(n  = 7) 

AIDS  only  

. . . .75 

47 

33 

29 

15 

Mycobacterium  avium  complex  . 

...  .25 

43 

67 

71 

47 

Opportunistic*  

0 

10 

0 

0 

0 

Total  

. . . .100 

100 

100 

100 

26 

Non-AIDS-Related 

. ,(n  = 40) 

(n  = 23) 

(n  = 5) 

(n  = 2) 

Endocarditis 

. . . .12 

43 

20 

0 

7 

Acute5 

...  .23 

9 

0 

50 

9 

Chronic"  

. . . .10 

26 

0 

0 

0 

Infectious  mono 

. . . .10 

0 

0 

0 

0 

Injection  drug  use  

. . . .10 

0 

0 

0 

0 

Hypoglobulinemia 

. . . .10 

0 

0 

0 

0 

FUO 

9 

0 

20 

0 

25 

Malaria 

8 

0 

20 

0 

33 

Tuberculosis 

5 

4 

20 

0 

33 

Schistosomiasis 

3 

9 

20 

50 

67 

Sarcoidosis 

0 

9 

0 

0 

0 

Total  

. . . .100 

100 

100 

100 

11 

AIDS  - acquired  immunodeficiency  syndrome,  FUO  = fever  of  unknown  origin,  mono  = mononucleosis,  SFGH  = San  Francisco  General  Hospital  Medical  Center,  UCSF  = University  of  California,  San  Francisco, 
School  of  Medicine 


‘Data  are  given  as  the  percentage  of  patients  at  UCSF  and  SFGH  for  1 963  to  1 995. 

•%  of  each  disease  indicates  massive  splenomegaly  as  a percentage  of  the  total  number  of  patients  with  splenomegaly. 

•Opportunistic  refers  to  disseminated  histoplasmosis,  cryptococcosis,  or  cytomegalovirus. 

•Acute  refers  to  conditions  such  as  sepsis,  viral  syndromes  in  children,  aspiration  pneumonia,  urosepsis,  and  fever  and  thrombocytopenia  in  a child. 

“Chronic  refers  to  conditions  such  as  abscesses,  recurrent  skin  infections,  recurrent  respiratory  tract  infections,  urinary  tract  infections,  bronchiolitis,  or  chronic  infections  of  several  organs. 


Discussion 

Lymphoma 

Lymphoma  was  again  the  leading  hematologic  cause  of 
splenomegaly  in  this  series  at  UCSF  (29%,  1963-1995),  as 
it  was  in  the  earliest  series  (24%,  1913-1936)  at  UCSF. 
The  patients  with  lymphoma  and  splenomegaly  in  all  three 
series  had  a high  incidence  of  lymphadenopathy:  98%  (50 
of  51),  97%  (37  of  38),  and  68%  (20  of  29),  respectively. 
The  percentage  of  these  patients  with  generalized  lym- 
phadenopathy was  1 1%  (6  of  51),  55%  (21  of  38),  and  7% 
(2  of  29),  respectively.  Massive  splenomegaly  occurred  in 
37%  (19  of  57),  39%  (15  of  39),  and  59%  (17  of  29), 
respectively.  Chylous  ascites  occurred  in  six  patients  in  all 
the  series  at  UCSF:  two  with  lymphoma  in  the  earliest 
series  (1  also  with  chylous  hydrothorax),  two  with  lym- 
phoma in  the  next  series,  and  one  with  lymphoma  in  the 
third  series  (1963-1995),  and  1 patient  with  CLL  in  the 
second  series.  Chylous  ascites  is  usually  associated  with 
extensive  involvement  of  the  retroperitoneal  lymph  nodes 
by  a slow-growing  lymphoproliferative  malignant  disease 
such  as  lymphoma  and  CLL.6 

Progressive  Splenic  Enlargement 

Splenomegaly  is  a nonspecific  finding  caused  by  so 
many  diseases  that  comprehensive  lists  are  clinically  use- 


less.7 Yet,  splenomegaly  of  any  size  warrants  evaluation 
as  to  its  cause.  Progressive  splenic  enlargement  observed 
clinically  or  radiologically  demands  diagnostic  study 
because  these  patients  usually  have  a hematologic  can- 
cer.8 In  fact,  84%  of  the  patients  at  UCSF  (Table  5)  had 
hematologic  cancers.  Past  reports  on  progressive  splenic 
enlargement  in  hematologic  malignancy  include  chronic 
myeloproliferative  syndromes,9  particularly  patients  in 
whom  thrombosis  of  the  major  abdominal  veins  devel- 
oped,10 and  evolving  CLL  dominated  by  hyper- 
splenism.11  In  AIDS  patients  with  disseminated  M avium 
complex12  or  disseminated  histoplasmosis,13  rapidly  pro- 
gressive splenomegaly  developed.  Even  patients  with 
inflammatory  diseases  like  progressive  systemic  sclero- 
sis had  the  abrupt  development  of  massive  splenomegaly 
and  Felty’s  syndrome.14  Splenic  cysts  often  enlarged 
rapidly  and  caused  acute  splenomegaly  within  a few 
weeks,  as  occurred  in  one  of  the  patients  of  the  second 
series  at  UCSF.15  In  Gaucher’s  disease,  even  partial 
splenectomy  accelerated  the  disease  and  resulted  in  the 
recurrence  of  splenomegaly.16  In  all,  progressive  splenic 
enlargement  for  nonhematologic  diseases  occurred  in  19 
patients,  18  of  whom  had  benign  disease.  Thus,  progres- 
sive splenic  enlargement  in  hematologic  patients  was 
usually  malignant  and  in  nonhematologic  patients  was 
usually  benign,  albeit  often  of  serious  consequence. 
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TABLE  5 —Progressive  Splenic  Enlargement  in  Six  Series  of  Splenomegaly* 


Senes 

Patients,  No. 

Hematologic 

Infectious  Diseases 

Hepatic 

Primary  Splenic  or  Other 

Congestive-Inflammatory 

Total  Series 

% of  Series 

UCSF 

1913  to  1936  . 

. . . .621 

3 

3 

3 

0 

0 

9 

1.4 

1937  to  1962.. 

...1,435 

70 

1 

2 

4 

2 

79 

5.5 

1963  to  1995  . 

. . . .301 

14 

0 

0 

1 

1 

16 

5.3 

SFCH 

1979  to  1994  . 

. . . .148 

2 

1 

0 

0 

0 

3 

2.0 

Stanford 

1986  to  1994  . 

. . . .147 

8 

0 

0 

0 

0 

8 

5.4 

Santa  Clara  VMC . 

. . . .170 

1 

1 

0 

0 

0 

2 

1.2 

Total  

. . .2,822 

98 

6 

5 

5 

3 

117 

4.1 

SFCH  = San  Francisco  General  Hospital  Medical  Center,  UCSF  = University  of  California,  San  Francisco 


'Data  are  the  number  of  patients  at  UCSF.  Stanford  refers  to  Stanford  University  Medical  Center,  Palo  Alto,  California  (unpublished  data).  Santa  Clara  VMC  refers  to  Valley  Medical  Center,  San  |ose, 
California. 


Splenic  Cysts 

Of  the  ten  patients  at  UCSF  with  splenomegaly  and  cys- 
tic masses  of  the  spleen,  nine  were  in  the  second  and  third 
decades  of  life.  Five  of  the  cystic  masses  were  congenital 
or  true  cysts,  two  were  tumors  (1  cystic  hemangioma  and 
1 cystic  lymphangioma),  one  infectious  (echinococcal), 
one  a traumatic  or  false  cyst,  and  one  a cyst  of  unstated 
origin.17  Four  of  the  ten  patients  had  left  upper  quadrant 
pain,  two  had  left  upper  quadrant  tenderness,  and  one  had 
both  left  upper  quadrant  pain  and  tenderness;  three  were 
asymptomatic.  Massive  splenomegaly  was  present  in 
eight  (80%)  of  the  ten  patients.  Two  patients  had  progres- 
sive splenic  enlargement:  one  had  the  traumatic  cyst,  and 
the  other  had  the  cystic  hemangioma.  One  patient  with  an 
epithelial  cyst  had  fever,  massive  splenomegaly,  and  a 
splenic  friction  rub.  The  echinococcal  cyst  was  calcified. 
One  cyst  was  aspirated  percutaneously;  the  fluid  was  not 
diagnostic.  The  surgical  indications  for  cystic  disease 
included  massive  cysts,  those  with  an  infectious  cause. 


involvement  of  the  splenic  hilum,  and  infected  cysts.18 
Seven  patients  at  UCSF  with  massive  splenomegaly  and 
the  patient  with  the  echinococcal  cyst  had  a splenectomy. 
The  cyst  that  was  percutaneously  aspirated  was  localized 
to  one  splenic  pole,  and  the  patient  had  a partial  splenec- 
tomy. The  one  remaining  patient  had  a small  asympto- 
matic epithelial  cyst  and  came  to  autopsy.  The  Armed 
Forces  Institute  of  Pathology  reviewed  52  patients  with 
true  and  false  splenic  cysts  and  could  not  find  reliable 
radiologic  distinctions  between  the  two.19  Thus,  etiologic 
uncertainty  of  cystic  masses  of  the  spleen  may  be  another 
factor  that  dictates  a diagnostic  splenectomy  for  almost  all 
these  patients. 

Splanchnic  Vein  Obstruction 

Portal  vein  thrombosis  occurred  in  21  patients:  7 in  this 
series  and  14  during  the  second  period  of  the  study  at 
UCSF  (from  1937  to  1962).  Splenic  vein  thrombosis 
occurred  in  14  patients:  8 in  the  third  period  at  UCSF 


TABLE  6 —Indications  for  Splenectomy  in  Patients  With  Splenomegaly* 


Indication  tor  Splenectomy 


Disease 

Patients,  Total  No. 

Amelioration 
No.  (%) 

Hypersplenism 
No.  (%) 

Diagnostic 
No.  (%) 

Symptomatic 
No.  (%) 

% of  Total 

Hematologic 

110 

86 

16 

5 

3 

(65) 

Hepatic  

34 

10 

18 

6 

0 

(20) 

Infectious 

10 

3 

2 

5 

0 

(6) 

Primary  splenic  

9 

7 

0 

2 

0 

(5) 

Other/  congestive,  inflammatory 

7 

3 

1 

2 

1 

(4) 

Total 

170 

109  (64) 

37  (22) 

20  (12) 

4(2) 

(100) 

•Data  are  for  patients  of  all  3 series  at  UCSF  plus  those  at  SFGH.  % of  Total  refers  to  percentage  of  total  number  of  splenectomies  for  each  disease  group. 
fOther  refers  to  hepatic,  infectious,  and  carcinomas. 
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(after  1962)  and  6 in  the  second  period.  Portal  vein 
thrombosis  occurred  in  11  children  and  10  adults, 
whereas  SVT  occurred  in  1 1 adults  and  only  3 children. 
Only  2 of  the  21  patients  with  PVT  showed  an  underly- 
ing cause  ( 1 polycythemia  vera  and  1 alcoholic  liver  dis- 
ease), and  3 had  abnormal  results  on  liver  function  tests. 
Recent  imaging  studies  of  PVT  in  children  showed  a 
characteristic  shape  of  the  portal  vein  and  suggested  a 
congenital  basis  for  the  disease,20  but  another  recent 
study  showed  an  ongoing  prothrombotic  state  in  the  por- 
tal circulation  and  suggested  an  acquired  basis  for 
PVT.21  Hypersplenism  was  found  in  13  of  21  patients 
with  PVT  and  in  8 of  14  patients  with  SVT,  for  a total  of 
21  (60%)  of  35  patients.  A review  back  to  the  turn  of  the 
century  of  patients  with  isolated  SVT  found  66%  with 
splenomegaly  but  only  9%  with  hypersplenism.22  Mas- 
sive splenomegaly  occurred  in  5 patients  with  PVT  and 
2 with  SVT  at  UCSF,  for  a total  of  7 (20%)  of  35 
patients.  Gastrointestinal  bleeding  occurred  in  only  4 
patients  with  PVT  and  2 patients  with  SVT  at  UCSF,  for 
a total  of  6 (17%)  of  35  patients.  Ascites  occurred  in  2 
patients  each  with  PVT  and  SVT  at  UCSF,  for  a total  of 
4 (1 1%)  of  35  patients.  Clearly,  these  patients  at  UCSF 
were  relatively  asymptomatic.23 

Splenectomy  was  performed  in  14  of  21  patients 
with  PVT  at  UCSF;  6 did  not  have  a splenectomy,  and 
1 died  and  was  examined  at  autopsy.  Splenectomy  was 
performed  in  9 of  14  patients  with  SVT;  4 did  not  have 
a splenectomy,  and  1 died  and  was  examined  at  autop- 
sy. Thus,  splenectomy  was  performed  with  almost  the 
same  frequency  (67%)  in  PVT  as  in  SVT  (64%),  even 
though  the  operation  is  contraindicated  in  patients  with 
PVT.23  The  main  procedure  used  in  PVT  to  prevent 
recurrent  variceal  bleeding  was  a portal-systemic  shunt 
operation.23  It  was  used  only  once  at  UCSF,  however,  in 
a patient  with  many  bleeding  episodes  from  esophageal 
varices.  Three  of  the  four  patients  with  SVT  who  did 
not  have  a splenectomy  or  who  were  examined  at  autop- 
sy had  apparent  surgical  contraindications:  one  patient 
had  severe  mental  retardation,  one  was  pregnant,  and 
one  had  a history  of  multiple  pulmonary  emboli.  The 
response  to  splenectomy  in  SVT  was  excellent:  the  sur- 
gical mortality  was  0%  and  no  postoperative  complica- 
tions or  long-term  gastrointestinal  bleeding  occurred. 
The  overall  mortality  for  all  the  patients  with  SVT  was 
only  7%. 24 

Only  1 of  the  14  patients  with  SVT  at  UCSF  had  pan- 
creatitis, whereas  in  most  reported  series,  the  rate  is 
more  than  50%. 23  Splenic  vein  thrombosis  with  the  clas- 
sic triad  of  splenomegaly,  gastrointestinal  bleeding,  and 
normal  liver  function  test  values  occurred  in  only  three 
patients  (21%),  all  of  whom  had  hypersplenism  as  well. 
One  patient  with  SVT  had  an  arteriovenous  malforma- 
tion of  the  splenic  artery  with  an  audible  splenic  bruit.26 
Another  patient  with  SVT  had  an  associated  small 
aneurysm  of  the  splenic  artery,  massive  splenomegaly, 
and  hypersplenism.27  One  patient  with  SVT  had  gastric 
varices  without  esophageal  varices  on  endoscopy,  the 
classic  left-sided  localized  portal  hypertension.28  One 


patient  at  UCSF  who  bled  after  splenectomy  had  anoth- 
er classic  finding  of  SVT,  massive  enlargement  of  the 
left  gastroepiploic  vein.28  Thus,  SVT  has  two  different 
systems  of  collateral  veins:  the  short  gastric  veins  with 
gastric  varices  and  the  gastroepiploic  veins  with  varices 
in  the  small  or  large  bowel  that  can  bleed.  Most  authors 
recommend  splenectomy  as  the  treatment  of  choice  for 
SVT.23  but  others  recommend  a conservative  approach 
in  asymptomatic  patients  unless  hemorrhage  occurs.29  If 
the  SVT  developed  acutely — for  example,  after  splenec- 
tomy or  pancreatitis — anticoagulant  drugs  were  recom- 
mended for  the  duration  of  obstruction.29 

AIDS  and  Splenomegaly 

Infections  with  HIV  and  splenomegaly  at  SFGH 
occurred  in  44  (30%)  of  the  total  148  patient,  and  in  30 
(57%)  of  53  patients  with  infectious  disease.  Of  these  30 
patients,  7 (23%)  had  massive  splenomegaly,  5 of  whom 
had  infection  with  M avium  complex.  At  UCSF,  infec- 
tions with  HIV  and  splenomegaly  occurred  in  only  8 
(3%)  of  301  patients.  Three  (38%)  of  these  8 patients  had 
massive  splenomegaly,  two  of  whom  had  infection  with 
M avium  complex.  The  one  patient  at  Santa  Clara  Valley 
Medical  Center  with  HIV  infection  and  massive 
splenomegaly  also  had  infection  with  M avium  complex.4 
Thus,  8 (73%)  of  the  1 1 patients  with  AIDS  and  massive 
splenomegaly  had  an  associated  infection  with  M avium 
complex.  The  greater  incidence  of  infections  with  M 
avium  complex  at  SFGH  probably  reflected  a patient 
population  with  more  advanced  AIDS  because  infections 
with  M avium  complex  occur  only  when  the  CD4  cell 
count  is  less  than  0. 10  X 109  per  liter  (<100  per  pi).30 

Human  immunodeficiency  virus  infection  resides  in 
the  lymphatic  system  and  causes  lymphadenopathy.31  In 
the  combined  UCSF-SFGH  series,  lymphadenopathy 
occurred  in  30  (79%)  of  the  38  patients  with  AIDS  and 
splenomegaly.  In  addition,  five  of  the  eight  patients  with 
lymphoma  at  SFGH  were  infected  with  HIV.32  Five  of 
the  AIDS  patients  at  SFGH  and  Santa  Clara  Valley  Med- 
ical Center4  had  diseases  that  occur  particularly  in 
immunocompromised  hosts:  disseminated  histoplasmo- 
sis, cryptococcosis,  cytomegalovirus  disease,  and  dis- 
seminated Pneumocystis  carinii  disease.33  One  patient 
with  AIDS  at  Santa  Clara  Valley  Medical  Center4  had 
disseminated  cat-  scratch  disease,  and  one  patient  with 
AIDS  at  SFGH  had  bacillary  angiomatosis,  diseases  that 
have  been  redefined  by  the  recent  discovery  of  the  pro- 
tobacterium Rochalimaea.34 

Hemoglobinopathy  and  Splenomegaly 

Of  the  13  patients  with  hemoglobinopathy  and 
splenomegaly,  7 were  adults.  Five  (38%)  patients  had 
massive  splenomegaly,  and  nine  patients  (69%)  had 
hypersplenism.  Six  patients  (46%)  had  a splenectomy: 
two  with  thalassemia  for  hypersplenism  and  massive 
splenomegaly,  two  with  hemoglobin  SC  disease  for 
painful  splenic  infarctions,  and  two  for  splenic  seques- 
tration (1  with  hemoglobin  SS  and  1 with  hemoglobin 
SC  disease).35  Splenic  sequestration  has  been  reported  in 
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adults  with  hemoglobin  SC  and  sickle  cell-thalassemia 
disease.36  The  two  patients  with  splenic  infarcts  were 
both  adults  and  had  hemoglobin  SC  disease,  which  is 
being  reported  more  frequently.37  The  patient  with  (3°- 
thalassemia-hemoglobin  E had  massive  splenomegaly,  a 
finding  more  frequent  with  (3°-thalassemia  and  absent 
production  of  hemoglobin  A.38 

Splenomegaly  With  Tumors  Not  Metastatic  to  the  Spleen 

Many  of  the  patients  with  solid  tumors  and  splenomegaly 
in  this  and  all  the  series  at  UCSF  (36  [92%]  of  39 
patients)  did  not  have  metastases  to  the  spleen  even  on 
microscopic  examination  at  autopsy  or  splenectomy.  Yet, 
these  tumors,  mostly  carcinomas  of  several  different 
organs — kidney,  pancreas,  lung,  breast,  and  hepatic 
metastases  with  unknown  primary — seemed  to  be  asso- 
ciated with  splenomegaly  as  a component  of  the  host 
response  to  cancer.39  Clinical  reports  on  this  association 
were  readily  found  in  the  literature,40  particularly  for 
patients  with  malignant  melanoma.41  With  removal  of  the 
primary  site  of  the  malignant  melanoma,  the 
splenomegaly  usually  regressed.42  In  mice  injected  with 
tumor  cells,  colonies  of  cancer  cells  regularly  developed, 
accompanied  by  expansion  of  their  reticuloendothelial 
system  and  by  splenomegaly.43  Thus,  the  splenomegaly 
of  tumors  remote  to  the  spleen  could  reflect  an  immuno- 
logic response  of  the  host  to  the  tumor.44 

Splenectomy 

The  incidence  of  splenectomy  in  patients  with 
splenomegaly  at  UCSF  increased  markedly  over  time:  4% 
from  1913  to  1936,  9%  from  1937  to  1962,  and  26%  from 
1963  to  1995.  The  low  incidence  of  splenectomy  in  the 
earliest  period  at  UCSF  may  reflect  the  initial  develop- 
ment of  the  operation  primarily  for  specific  hematologic 
diseases.45  The  higher  incidence  of  splenectomy  in  the 
later  series  may  reflect  the  wider  use  and  more  liberal 
indications  for  the  operation  as  its  mortality  rate  dramati- 
cally declined.  By  1910,  Sutherland  and  Burghard  suc- 
cessfully treated  two  patients  with  hereditary  spherocyto- 
sis with  splenectomy  because  “the  spleen  is  actively 
engaged  in  the  destruction  of  blood  cells.”46  pl822  In  1916, 
Kaznelson,  a precocious  medical  student  in  Prague,  suc- 
cessfully applied  this  theory  to  the  blood  platelets  by 
inducing  his  professor  of  surgery  to  perform  a splenecto- 
my in  a patient  with  idiopathic  thrombocytopenic  purpu- 
ra (ITP).47  Before  1928,  even  the  Mayo  Clinic  had  a 10% 
mortality  for  500  patients  with  splenectomy  performed 
except  in  the  “triumph  of  splenectomy”  for  ITP  and 
hereditary  spherocytosis  (<5%  mortality).48  Now,  the 
mortality  for  splenectomy,  even  for  massive 
splenomegaly,  is  less  than  1%.49  Currently,  ITP  is  the 
commonest  hematologic  indication  for  splenectomy.45 
The  low  incidence  of  splenectomy  for  ITP  in  all  the  series 
at  UCSF  (3  of  2,056  patients)  partially  reflects  the  low 
incidence  of  splenomegaly  in  ITP,  about  2%. 50  The  com- 
monest disease  for  splenectomy  at  UCSF  was  hereditary 
spherocytosis:  16  (57%)  of  28  patients  from  1913  to  1936 
and  59  (44%)  of  133  patients  from  1937  to  1962. 


Previous  reports  cited  lymphoma  as  the  largest  dis- 
ease group  for  diagnostic  splenectomy,  usually  about  a 
third  of  these  patients.51  In  the  entire  series  at  UCSF, 
only  two  patients  had  a diagnostic  splenectomy  for  lym- 
phoma. In  the  earliest  series  at  UCSF  in  which  lym- 
phoma was  the  commonest  hematologic  disease  associ- 
ated with  splenomegaly,  none  of  those  patients  had  a 
splenectomy.  The  current  series  had  a 12%  rate  of  diag- 
nostic splenectomy  (20  of  170  patients),  similar  to  the 
10%  reported  by  others.52  With  detailed  preoperative 
evaluation,  the  need  for  a diagnostic  splenectomy  could 
be  reduced  even  further.  Furthermore,  the  use  of  diag- 
nostic splenectomy  is  tempered  even  more  by  the  fear  of 
overwhelming  postsplenectomy  infection  and  the  fre- 
quent lack  of  a definitive  diagnosis.53  In  this  series  at 
UCSF  and  SFGH  of  splenectomy  for  splenomegaly, 
19%  of  the  patients  had  massive  splenomegaly.  In  a 
recent  study  from  the  National  Institutes  of  Health  of 
splenectomy  for  massive  splenomegaly,  the  commonest 
disease  group  for  which  a splenectomy  was  done  was 
overwhelmingly  hematologic  disease  (96%), 54  com- 
pared with  61%  at  UCSF. 

Hospital-based  Patients  and  the  Incidence  of 
Splenomegaly:  Why  So  Low? 

The  incidence  of  splenomegaly  in  the  four  series  at  UCSF 
was  about  1%  before  1963  and  about  0.3%  after  1963.  In 
contrast,  the  incidence  of  splenomegaly  in  healthy  first- 
year  college  students  was  found  to  be  3%.55  Even  in 
office-based  prospective  series  on  splenomegaly,2'3  the 
incidence  of  splenomegaly  was  2%  and  5%,  respectively. 
One  explanation  for  this  discrepancy  is  the  nature  of  the 
study  in  the  healthy  college  students:  two  expert  hematol- 
ogists were  prospectively  and  specifically  determining  the 
incidence  of  splenomegaly.  Similarly,  Lipp  and  col- 
leagues in  their  study2  were  prospectively  “looking  for” 
splenomegaly.  At  UCSF,  the  studies  were  retrospective 
tabulations  of  splenomegaly  detected  by  physicians  with 
no  direct  interest  in  the  spleen  or  its  enlargement.  This 
underreporting  of  splenomegaly  (the  denominator)  may 
explain  the  “high”  incidence  of  massive  splenomegaly 
(the  numerator)  in  the  studies  at  UCSF,  particularly  the 
average  of  22%  found  for  chronic  liver  disease  in  the 
four  studies  at  UCSF  and  the  50%  found  for  CMF  in  the 
present  series. 

Diagnostic  Evaluation  of  Unexplained  Splenomegaly 

Any  patient  who  presents  with  unexplained  splenomegaly 
should  have  an  evaluation  with  respect  to  its  cause,  par- 
ticularly if  cancer  is  in  the  differential  diagnosis.  A com- 
plete history  and  thorough  physical  examination  may 
establish  the  diagnosis.56  The  physician  should  review  the 
laboratory  test  results,  the  imaging  studies,  and  particu- 
larly the  peripheral  blood  smear.57  If  benign  disease  is 
suggested  by  the  evaluation,  patients  with  splenomegaly 
can  simply  be  observed  periodically.55  A lymph  node 
biopsy  should  be  done,  particularly  if  lymphadenopathy 
is  present  and  a malignant  lesion  is  suspected.58  For 
patients  with  hematologic  associations,  bone  marrow 
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aspiration  and  biopsy  may  be  the  invasive  procedure  of 
choice;  for  hepatic  associations,  a percutaneous  liver 
biopsy;  and  for  infectious  disease,  a lymph  node  biopsy, 
before  any  consideration  of  a diagnostic  splenectomy.54 
Percutaneous  splenic  procedures  had  been  limited  by  the 
mortality  associated  with  splenic  biopsy  and  the  lack  of 
tissue  architecture  associated  with  fine-needle  aspira- 
tion.60 Paradoxically,  percutaneous  liver  biopsy  for 
splenomegaly  was  reported  to  be  more  valuable  in  the 
tropics  than  percutaneous  splenic  procedures.61  If  these 
invasive  procedures  fail  to  establish  a cause  for  the 
splenomegaly,  the  ultimate  diagnostic  test  of  laparotomy 
and  splenectomy  may  be  required.54  Splenic  structure  is 
virtually  unchanged  in  its  evolution  from  primitive  fish, 
however.62  So  the  spleen  may  be  important  for  our  sur- 
vival and  not  be  readily  disposable,  as  evidenced  by 
overwhelming  postsplenectomy  infections.53 
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Insulinoma — Experience  from  1950  to  1995 

MILANA  P.  BOUKHMAN,  JOHN  H.  KARAM,  MD,  JOHN  SHAVER,  MD,  ALAN  E.  SIPERSTEIN,  MD, 
QUAN-YANG  DUH,  MD,  and  ORLO  H.  CARK,  MD 

Insulinomas  are  rare  tumors  that  originate  from  the  islet  cells  of  the  pancreas.  The  purpose  of  this 
study  was  to  analyze  our  experience  in  patients  with  insulinoma  and  present  our  approach  to  these 
patients.  Medical  records  of  67  patients  treated  at  the  University  of  California,  San  Francisco  (UCSF) 
Medical  Center,  56  surgically  and  11  medically,  from  1954  to  1995  were  retrospectively  reviewed.  Pre- 
senting symptoms,  physical  findings,  laboratory  data,  pre  and  intraoperative  localization  studies,  op- 
erative management , operative  success,  and  post-operative  complications  were  analyzed.  Among  the 
entire  cohort,  there  were  1 1 patients  with  Multiple  Endocrine  Neoplasia  type  I (MEN  1)  and  7 patients 
with  multiple  tumors.  46  out  of  48  patients  (96%)  having  first  operations  for  benign  tumors  and  5 out 
of  8 patients  (63%)  having  reoperations  for  benign  tumors  were  successful,  as  were  6 out  of  12  pa- 
tients (50%)  having  operations  for  islet  cell  carcinoma.  Overall,  preoperative  localization  studies  were 
positive  in  only  46%  of  patients  and  therefore  failed  to  improve  our  surgical  outcome.  Careful  palpa- 
tion with  intraoperative  ultrasonography  gave  the  best  localization  results.  Enucleation  of  solitary  tu- 
mors is  curative  in  sporadic  cases  and  gives  the  lowest  complication  rate.  In  patients  with  MEN1, 
subtotal  pancreatectomy  with  enucleation  of  tumors  from  the  pancreatic  head  and  uncinate  process 
is  recommended  over  simple  enucleation  because  of  frequent  multiple  tumors. 

(Boukhman  MP,  Karam  JH,  Shaver  J,  Siperstein  AE,  Duh  Q-Y,  Clark  OH.  Insulinoma — Experience  from  1 950  to  1 995.  West 
J Med  1998;  169:98-104) 


Although  rare,  insulinoma  is  the  most  common  tumor 
of  the  endocrine  pancreas,  occurring  in  about  one 
person  per  million  population  per  year.  Langerhans, 
while  a medical  student,  described  pancreatic  islets  and 
their  possible  function  70  years  before  the  first  patient 
with  an  insulinoma  was  reported.1,2  The  association 
between  hyperinsulinism  and  a functional  islet  cell 
tumor  was  established  by  Wilder  et  al3  in  1927;  he  per- 
formed an  operation  on  a patient  with  hypoglycemia  and 
found  an  islet  cell  carcinoma  with  hepatic  metastases. 
Whipple  thought  that  symptoms  of  hypoglycemia  pro- 
voked by  fasting,  a circulating  glucose  level  below  50 
mg/100  cc  at  the  time  symptoms  presented,  and  relief  of 
symptoms  with  glucose  administration  were  the  basis 
for  making  the  diagnosis  of  insulinoma,  thus  establish- 
ing “Whipple’s  Triad.”4  The  first  surgical  cure  of  an 
islet  cell  adenoma  was  achieved  by  Graham  in  1929. 5 

Islet  cell  tumors  occur  predominantly  in  the  pancreas 
but  also  in  the  duodenum  and  peripancreatic  nodes.  99% 
of  insulinomas  are  found  within  the  pancreas.  The  inci- 
dence of  islet  cell  tumors  is  estimated  to  be  less  than  1- 
1 .5  cases  per  100,000  of  the  general  population.  Approx- 


imately 50%  of  islet  cell  tumors  are  insulinomas,  30% 
gastrinomas,  1 0%- 15%  vasoactive  intestinal  peptide 
secreting  tumors  (VIPomas),  and  5-10%  other  tumor 
types,  including  glucagonomas,  somatostatinomas,  and 
pancreatic  polypeptide-secreting  tumors  (PPomas).6  7 

Our  report  retrospectively  analyzes  the  clinical  and 
diagnostic  features,  surgical  course,  pathologic  findings, 
and  long-term  outcome  of  67  patients  with  insulinoma. 

Patients  and  methods 

During  a 41  year  period  between  1954  and  1995,  67 
patients  were  referred  to  UCSF  Medical  Centers  with  a 
biochemical  diagnosis  of  organic  hyperinsulinism. 
There  were  22  male  and  45  female  patients.  Their  ages 
ranged  from  two  weeks  to  85  years,  with  a mean  age  of 
46  years  and  a peak  incidence  from  40  to  50.  (Figure  1 ). 
Fifty-one  of  these  patients  were  treated  since  1975,  a 
time  when  ultrasound  and  CT  scanning  became  avail- 
able.8 Sixteen  patients  were  treated  between  1954  and 
1975.  Such  disparity  in  the  numbers  of  patients  seen  in 
these  two  20-year  periods  could  be  due  to  the  increased 
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Figure  1. — Age  distribution  in  patients. 


awareness  of  this  condition,  more  accurate  diagnosis 
and  more  patient  referral. 

A total  of  68  operations  were  performed  in  the  56 
patients  treated  operatively.  Out  of  those,  54  were  primary 
and  14  were  reoperations  (nine  first  and  five  second  reop- 
erations). Seven  of  these  patients  had  their  initial  pancreat- 
ic explorations  elsewhere  and  were  referred  for  persistent 
or  recurrent  insulinoma.  Eleven  patients  (16%)  had  MEN 
1,  and  seven  of  these  MEN  1 patients  or  63%  had  multiple 
insulinomas.  Ten  patients  (15%)  had  malignant  insulino- 
mas, including  one-third  of  patients  with  MEN  1 . Among 
the  16  patients  in  the  1954—1975  group,  four  patients  had 
MEN  1 and  three  patients  had  cancer.  Among  the  51 
patients  in  the  1975-1995  group,  seven  patients  had  MEN  1 
and  seven  patients  had  cancer.  Five  patients  had  hyperplasia, 
three  being  children  aged  two  weeks,  one  month  and  three 
months,  and  two  being  adults  aged  36  years  and  70  years. 
Eleven  patients  were  treated  with  medicine  only. 


Results 

Symptoms 

Symptoms  of  hypoglycemia  including  hunger,  headache, 
palpitations,  and  confusion  occurred  at  various  times,  but 
in  39  of  the  67  patients  occurred  before  meals  or  during 
fasting.  In  nine  patients,  symptoms  were  precipitated  by 
exercise.  Six  patients  experienced  symptoms  post  pran- 
dially  and  five  patients  had  continuous  symptoms  unre- 
lated to  eating.  To  avoid  falling  into  comas,  four  patients 
set  alarms  in  order  to  awaken  and  eat  during  the  night. 
Six  patients  had  histories  of  being  unable  to  awaken  in 
the  morning  due  to  severe  hypoglycemia.  Many  patients 
exhibited  hysterical  and  bizarre  behavior  with  weakness 
and  tremors,  and  nine  had  been  treated  for  seizures 
before  a proper  diagnosis  was  made.  Similar  symptoms 
have  been  reported  by  others.  9-11  The  incidences  of  the 
various  symptoms  are  listed  in  Figure  2. 

Overall,  75%  of  patients  presented  with  altered  mental 
states  and/or  confusion.  The  duration  of  symptoms  ranged 
from  five  minutes  to  several  hours.  A few  patients,  includ- 
ing three  infants,  had  clinical  manifestations  such  as 
lethargy  and  irritability,  and  two  infants  had  convulsions. 
Six  of  the  patients  with  insulinoma  were  being  treated  by 
a psychiatrist. 

Since  many  patients  frequently  eat  to  avoid  symptoms, 
it  is  surprising  that  only  14%  of  the  patients  in  our  study 
gained  weight.  For  45  patients,  the  clinical  manifestations 
of  hypoglycemia  became  more  severe  and  increased  in  fre- 
quency the  longer  the  tumors  were  present,  whereas  in  14 
patients  symptoms  were  not  progressive. 

Among  the  60  patients,  where  the  information  was 
available,  the  duration  of  symptoms  prior  to  diagnosis 
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Figure  2. — Symptoms  during  hypoglycemic  spells. 
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TABLE  1 .—Test  Results  of  the  Various  Localization  Techniques 
for  Insulinoma. 

Technique 

Test  Results 

TP  TN  fP 

FN 

CT 

...13  1 1 

20 

Arteriography 

...14  1 

15 

MRI 

. . .3  1 

4 

MRI  w/Gadolinium 

. . .3  1 

2 

Pre-operative  Ultrasound 

. . .4 

2 

Intra-operative  Ultrasound 

...9  1 

1 

THPVS  

...7 

3 

Palpation  

. . .42  1 

14 

THPVS=Transhepatic  Portal  Venous  Sampling;  TP=True  Positive;  TN=True  Negative;  FP=False 
Positive;  FN=False  Negative 

ranged  from  one  hour  in  a newborn  to  34  years,  with  a 
mean  duration  of  3.8  years.  The  diagnosis  of  insulinoma 
was  delayed  for  various  reasons,  including  the  infrequency 
of  attacks,  and  the  fact  that  the  symptoms  could  be  aborted 
by  eating.  Two  of  our  patients  were  retarded,  possibly  due 
to  delay  in  diagnosis  or  treatment  of  hypoglycemia.412 

Diagnosis 

The  knowledge  that  the  fasting  insulin-to-glucose  ratio 
was  higher  than  0.3  was  helpful  in  making  the  diagnosis 
in  48  of  our  patients.  The  C-peptide  levels  in  all  of  our 
patients  ranged  from  0.9  to  8.1  (normal  fasting  is  0.8  to 
4.0  ugs/L).  Fasting  with  determination  of  insulin-to-glu- 
cose ratios  was  used  in  37  patients  and  various  provoca- 
tive tests  were  used  infrequently.  Glucagon  and  tolbu- 
tamide tests  were  both  used  in  23%  of  the  patients,  most- 
ly in  the  early  years  of  the  study.  The  tolbutamide  test  is 
no  longer  done.  In  most  patients  the  fasting  glucose-to- 
insulin  ratio  with  an  elevated  C-peptide  and  a negative 
urinary  sulfonylurea  level  were  sufficient  for  making  the 
diagnosis. 

The  blood  sugar  levels  recorded  in  our  patients  were 
under  10  mg/100  ml  in  four  patients,  between  10  and  20 
mg/1 00ml  in  17  patients,  between  21  and  30  in  25  patients, 
between  3 1 and  40  in  12  patients,  between  4 1 and  50  in  six 
patients,  and  above  50  in  two  patients. 

Among  our  patients  with  MEN  1,  other  endocrine 
syndromes  or  pathology  included:  hyperparathy- 
roidism(lO),  pituitary  adenomas  (6),  two  of  which  were 
prolactinomas,  gastrinomas  (5),  thyromegaly  (2),  papil- 
lary carcinoma  of  thyroid  (1),  hyperaldosteronism  (IX 
and  hypotestosteronism  (1). 

Localizing  studies 

Preoperative  localization  studies  were  done  in  56 
patients.  The  results  of  the  preoperative  localization  stud- 
ies including  arteriography,  transhepatic  portal  venous 
sampling  (THPVS),  computed  tomography  (CT),  Mag- 
netic Resonance  Imaging  (MRI)  with  gadolinium  are 
shown  in  Table  1.  Intraoperative  ultrasonography  was 


positive  in  90%  of  the  cases,  and  intraoperative  palpation 
was  positive  in  75%.  Among  10  tumors  identified  by 
intraoperative  ultrasonography,  there  were  no  false-posi- 
tive studies.  Four  insulinomas  that  were  non-palpable  or 
non-visible  were  identified  by  intraoperative  ultrasonog- 
raphy. These  adenomas  were  all  soft  in  consistency  and 
were  not  palpable  even  after  being  identified  by  ultra- 
sound. CT  scanning  was  primarily  used  in  our  patients  to 
identify  large  tumors  with  possible  liver  or  nodal  metas- 
tases.  Our  data  document  that  intraoperative  techniques 
including  palpation  and  ultrasound  are  considerably 
more  reliable  for  identifying  insulinoma  than  any  preop- 
erative study. 

In  patients  from  whom  this  information  was  available, 
the  median  diameter  of  the  52  solitary  tumors  was  1 .6  cm. 
Twelve  patients  had  tumors  less  than  1 cm  in  maximum 
diameter.  Two  patients  had  tumors  larger  than  6 cm.  The 
size  distribution  of  the  insulinomas  is  shown  in  Figure  3. 

Seven  of  the  67  patients,  all  with  MEN  1,  had  multiple 
tumors  (mean  number  7)  ranging  from  microscopic  to  3 
cm  in  diameter  (mean  size  2. 1 cm).  Three  of  these  patients 
had  more  than  10  tumors  , one  patient  had  nine  and  one 
patient  had  two.  Among  our  entire  group  of  patients,  the 
insulinomas  were  evenly  distributed  throughout  the  pan- 
creas (38%  head,  37%  body,  and  25%  tail).  None  of  the 
insulinomas  identified  in  our  patients  was  located  outside 
the  pancreas,  although  one  patient  remained  hypogly- 
cemic after  a Whipple  operation  for  islet  cell  cancer. 
Among  our  67  patients,  10  (15%)  had  malignant  insuli- 
noma, which  is  comparable  to  a 10%  malignancy  rate 
reported  in  other  literature.  81011  Four  of  the  10  patients 
with  islet  cell  carcinomas  had  MEN  1 and  two  of  these 
patients  also  had  gastrinomas.  Eight  patients  had  metas- 
tases,  four  in  the  lymph  nodes,  two  in  the  lower  abdomen, 
one  in  the  brain  and  one  in  the  lung.  Nesidioblastosis  was 
identified  in  three  children  and  two  adults. 

Treatment 

Preoperative  treatment 

After  the  diagnosis  was  established,  patients  were  main- 
tained on  frequent  feedings  to  reduce  the  risk  of  hypogly- 
cemic episodes.  Diazoxide  was  used  in  41  patients.  In  34 
patients,  there  was  a favorable  response;  however,  14 
patients  had  complications  [palpitations  (13),  hirsutism  (5), 
edema  (5),  nausea  (2),  gastrointestinal  discomfort  (2),  ele- 
vated uric  acid  (2)],  and  seven  patients  failed  to  respond. 
Five  patients  had  complications  so  severe  that  they  needed 
to  discontinue  diazoxide.  Thus,  diazoxide  was  successful  in 
only  29  patients  out  of  41.  Other  pre -operative  medical 
treatment  included  somatostatin  in  five  patients,  dilantin  in 
four  patients  and  chemotherapy  in  one  patient. 

Surgical  treatment  and  outcome 

Sixty-eight  surgical  procedures  were  performed  in  54 
patients,  including  enucleation  of  the  insulinoma  in  40 
patients,  distal  pancreatectomy  in  1 1 , subtotal  pancreate- 
ctomy in  12,  Whipple  procedure  in  four  and  one  nega- 
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Figure  3. — Size  distribution  of  insulinomas. 


tive  exploration  with  biopsy  only.  In  four  patients  (two 
initial  and  two  reoperations),  no  insulinoma  or  abnormal 
pancreatic  tissue  was  identified  or  removed.  Splenecto- 
my was  performed  in  24%  of  all  these  patients  and  in 
55%  having  distal  pancreatectomy. 

Eleven  of  our  68  operations  (16%)  were  unsuccessful, 
six  in  patients  who  had  reoperations.  (Table  2).  Six  of  these 
patients  had  MEN  1 , three  of  whom  had  malignant  tumors, 
five  of  whom  had  sporadic  disease,  and  one  of  whom  had 
a malignant  tumor.  Multiple  tumors  or  nesidioblastosis 
accounted  for  four  failures  (two  with  MEN  1 and  two  with 
sporadic  disease).  Successful  operations  ensued  in  89%  of 
our  patients  having  an  initial  pancreatic  exploration  at  our 
medical  centers,  including  patients  with  cancer,  and  in 
96%  of  patients  having  initial  operations  and  benign  soli- 


tary tumors.  Two  patients  died  17  days  and  25  days  after 
operation  due  to  complications.  One  patient,  47  years  old, 
had  MEN  1 and  a malignant  insulinoma  as  well  as  hyper- 
plasia/nesidioblastosis, and  the  other,  85  years  old,  had 
nesidioblastosis.  Nine  patients  underwent  reoperation  for 
persistent  (8)  or  recurrent  (1)  disease.  In  the  patient  with 
recurrence,  symptoms  appeared  1 8 years  following  her  ini- 
tial procedures.  This  fascinating  yet  unfortunate  patient 
was  originally  thought  to  have  a “benign”  insulinoma,  but 
hypoglycemia  recurred  after  18  years.  At  reoperation  a 
Whipple  procedure  was  unsuccessful,  and  she  subsequent- 
ly died  of  brain  and  lung  metastases.  Eight  other  patients 
underwent  a first  reoperation  because  of  the  persistent 
hyperinsulinism  or  recurrence  within  eight  months.  Unfor- 
tunately, three  were  not  cured. 


TABLE  2.— Patients  Who  Underwent  a Failed  Surgical  Exploration  for  Insulinoma. 


Patients 

MEN 

Reason  lor 
Status 

Pathology 

Exploration 

Age 

Sex 

Operation 

# tumors * 

Reasons  lor 
Failure 

Histology 

#1  .. 

.MEN  1 

Persistent 

Malignant 

28 

F 

Subtotal  Pancreatectomy 

>10 

2 Missed  tumors 

Multiple  Adenomas 

#2  . . 

.MEN  1 

Persistent 

Benign 

36 

M 

Subtotal  Pancreatectomy 

N/A 

2 Hyperplasia 

Hyperplasia 

#3  .. 

.MEN  1 

Persistent 

Malignant 

43 

M 

Exploration  only 

N/A 

2 No  tumor  found 

Insulinoma 

#4  .. 

.MEN  1 

Primary 

Benign 

36 

M 

Distal  Pancreatectomy 

N/A 

1 Hyperplasia 

Hyperplasia 

#5  . . 

.MEN  1 

Primary 

Benign 

31 

F 

Subtotal  Pancreatectomy 

>10 

1 Missed  tumors 

Insulinoma 

#6  .. 

.MEN  1 

Primary 

Malignant 

28 

F 

Enucleation 

>10 

1 Missed  tumors 

Multiple  Adenomas 

#7  .. 

.MENO 

Persistent 

Benign 

0.8 

F 

Subtotal  Pancreatectomy 

N/A 

1 Nesidioblastosis 

Nesidioblastosis 

#8  .. 

.MENO 

Persistent 

Benign 

41 

F 

Distal  Pancreatectomy 

N/A 

2 No  tumor  found 

Insulinoma 

#9  .. 

.MENO 

Recurrent 

Malignant 

49 

F 

Whipple 

N/A 

3 Ectopic  tumor 

N/A 

#10  . 

.MENO 

Primary 

Benign 

4 

F 

Subtotal  Pancreatectomy 

N/A 

1 No  tumor  found 

Negative 

#11  . 

.MENO 

Primary 

Benign 

0.8 

F 

Subtotal  Pancreatectomy 

N/A 

1 Nesidioblastosis 

Nesidioblastosis 

1 initial  Operation;  2=First  Reoperation;  3=Second  Reoperation 


•Number  of  the  exploration  for  insulinoma. 
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Figure  4. — Postoperative  complications  after  23  (43%)  of  54  operations. 


One  infant  with  nesidioblastosis  and  hyperinsulinism 
had  persistent  hypoglycemia,  even  after  a subtotal  pan- 
createctomy. During  the  second  operation,  half  of  the 
5%  of  the  pancreas  that  remained  was  resected.  After  a 
Whipple  procedure  his  hyperinsulinism  and  hypogly- 
cemia resolved,  but  he  requires  insulin. 

One  patient  with  MEN  1 and  insulinoma  and  gastri- 
noma had  persistent  disease  after  one  malignant  insuli- 
noma was  enucleated.  Unfortunately,  even  though  addi- 
tional metastases  were  found  and  removed  during  a sec- 
ond operation  and  distal  pancreatectomy,  her  hyperin- 
sulinism persisted.  She  subsequently  was  cured  after  a 
Whipple  procedure  and  liver  resection  when  additional 
tumors  were  found  in  the  head  of  her  pancreas  and  liver. 
This  patient  also  requires  insulin. 

A third  patient  underwent  a second  pancreatic  opera- 
tion after  a distal  pancreatectomy  with  negative  histol- 
ogy. The  patient  remained  hypoglycemic  after  a near 
total  pancreatectomy,  as  no  tumor  was  found.  She  sub- 
sequently had  a Whipple  procedure  and  a 1.3  cm  tumor 
was  removed.  She  is  diabetic  and  requires  insulin. 

Five  other  patients  underwent  reoperation  for  persis- 
tent hyperinsulinism.  Four  were  successfully  treated  and 
are  euglycemic:  Two  had  distal  pancreatectomy  and  two 
had  tumors  enucleated  from  the  uncinate  process.  One  of 
these  five  patients  required  a second  reoperation  and  had 
a malignant  islet  cell  tumor  removed. 

Among  14  patients  who  required  reoperations  at 
UCSF  (nine  after  an  initial  reoperation  and  five  after 
two  reoperations),  only  nine  patients  were  successfully 
treated.  The  reason  for  the  eleven  unsuccessful  opera- 
tions in  patients  having  primary  (2)  or  reoperations  (9) 
include:  missed  tumors  (seven  patients)  and  hyperpla- 
sia/nesidioblastosis (four  patients).  Four  of  these  patients 


had  malignant  tumors.  Among  the  seven  failed  opera- 
tions due  to  missed  tumors,  two  were  performed  on  a 
patient  with  both  malignancy  and  multiple  tumors,  and 
one  was  performed  on  a patient  with  metastatic  islet 
cell  tumor  with  no  primary  pancreatic  islet  cell  tumor 
identified.  (Table  2) 

Sixty-five  of  67  patients  survived  one  or  more  opera- 
tions. Of  these  65  patients,  62  are  no  longer  hyperinsu- 
linemic  but  four  patients  are  diabetic  after  subtotal  or 
total  pancreatectomy.  Among  the  three  surviving 
patients  who  remain  hypoglycemic,  one  had  extensive 
metastases  and  two  elected  not  to  undergo  a reoperation. 

The  overall  outcomes  in  terms  of  the  operative  success 
were  similar  between  the  1954—1975  and  the  1975-1995 
treatment  groups.  For  the  1954—1975  group,  14  out  of  the 
18  operations  (78%)  performed  were  successful,  as  com- 
pared to  43  out  of  the  50  operations  (86%)  for  the 
1975-1995  group.  Out  of  the  four  failed  operations  for  the 
1954—1975  treatment  group,  two  were  initial  and  two 
were  second  operations.  The  range  of  the  procedures  per- 
formed was  also  similar  between  the  two  groups.  In  the 
1954—1975  group,  enucleation  was  performed  in  eight 
(44%)  patients,  distal  pancreatectomy  in  four  (22%) 
patients,  subtotal  in  three  (17%)  patients,  total  in  one  (6%) 
patient,  and  Whipple  procedure  in  two  (11%)  patients.  In 
the  1975-1995  group,  enucleation  was  performed  in  32 
(64%)  patients,  distal  pancreatectomy  in  seven  (14%) 
patients,  subtotal  pancreatectomy  in  nine  (18%)  patients, 
and  Whipple  procedure  in  two  (4%)  patients. 

Medical  treatment  and  outcome 

Eleven  of  the  67  patients  with  insulinoma  were  treated 
with  medicine  only.  Nine  of  these  patients  chose  not  to 
undergo  operation  due  to  their  satisfactory  maintenance 
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with  diazoxide  therapy;  only  two  (12  and  22  years  old) 
of  the  11  experienced  significant  complications  of  the 
diazoxide  therapy;  two  other  patients  did  not  undergo  an 
operation  due  to  serious  pre-existing  medical  conditions. 
One  of  these  two  patients  had  liver  cancer  with  metas- 
tases  and  died  three  weeks  after  the  diagnosis  of  his 
insulinoma.  The  other  patient  had  metastases  to  lung  and 
brain  and  chose  not  to  undergo  an  operation. 

Complications 

Among  the  54  patients  having  initial  operations,  compli- 
cations (fistula,  hemorrhage,  sepsis,  pleural  effusion,  etc., 
excluding  diabetes)  occurred  in  43%,  as  illustrated  in  Fig- 
ure 4.  The  post  operative  complication  rate  rose  to  55% 
(five  out  of  nine  patients)  in  patients  after  a first  reopera- 
tion and  to  60%  in  those  requiring  second  reoperations 
(three  out  of  five  patients).  Diabetes  mellitus  developed  as 
a result  of  near  or  total  pancreatectomy  in  one  patient  who 
underwent  one  reoperation  and  in  three  out  of  the  four 
patients  (75%)  who  underwent  second  reoperations. 

Complications  differed  depending  upon  the  surgical 
procedure  employed  and  were  more  common  during  the 
initial  period  of  this  study.  As  expected,  more  extensive 
pancreatic  resection  was  associated  with  more  compli- 
cations. Thirty-five  percent  who  were  treated  with  enu- 
cleation had  complications  versus  69%  and  75%  with 
complications  after  subtotal  and  distal  pancreatectomies, 
respectively.  Enucleation  of  tumors  from  the  head  and 
uncinate  process  were  associated  with  more  complica- 
tions. The  higher  incidence  of  complications  such  as 
wound  infection,  pneumonia  and  fistula  that  developed 
after  subtotal  or  distal  pancreatectomy  than  after  enucle- 
ation documents  that  enucleation  is  a safer  procedure. 

The  four  patients  who  required  reoperation  for  compli- 
cations were  all  treated  after  1975.  In  three  of  them,  those 
complications  had  arisen  after  the  first  reoperation:  two  of 
these  three  were  enucleations  from  the  uncinate  process, 
and  one  was  subtotal  pancreatectomy  with  enucleation 
from  the  head.  Although  the  numbers  are  small,  this  data 
suggests  that  enucleations  from  the  uncinate  process  and 
the  pancreatic  head  region  seem  to  pose  particular  dangers 
in  terms  of  complications.  Out  of  the  whole  patient  cohort, 
only  four  patients  underwent  enucleations  from  the  unci- 
nate process,  and  two  of  them  had  to  undergo  additional 
operations  because  of  complications:  one  patient  had  small 
bowel  obstruction  with  abdominal  adhesions  and  another 
one  had  thrombus  formation,  infection  and  pseudocyst.  In 
one  of  those  four  patients,  there  was  a complication  of  five 
pseudocysts  into  the  stomach  as  a result  of  the  primary 
enucleation  from  the  tail.  These  were  successfully  treated 
at  a subsequent  operation. 

In  the  1954—1975  treatment  group  only  three  patients 
(19%)  had  complications  due  to  surgery,  compared  to  27 
patients  (54%)  in  the  1974-1995  group. 

There  were  two  deaths  (one  operative).  Both  occurred 
after  1975.  One,  an  85-year-old  woman,  died  25  days  after 
her  initial  subtotal  pancreatectomy  for  nesidioblastosis 
after  being  transferred  to  a chronic  care  facility.  At  autop- 
sy she  was  found  to  have  a pancreatic  abscess.  A 47 -year- 


old  woman  expired  17  days  after  her  initial  exploration 
and  gastro-jejunostomy  due  to  metastatic  insulinoma. 

Discussion 

Our  experience  at  UCSF  medical  centers  documents  that 
89%  of  patients  having  initial  pancreatic  exploration  for 
insulinomas  are  successfully  treated,  including  96%  (46 
out  of  the  48)  with  benign  solitary  tumors.  Similar  results 
have  been  reported  by  others.1314  Among  the  patients 
having  initial  pancreatic  exploration  for  insulinoma,  60% 
(three  out  of  five)  with  multiple  tumors  and  86%  (six  out 
of  seven)  with  malignant  tumors  are  successfully  treated. 
In  patients  who  had  positive  localization  procedures,  the 
success  rate  was  85%  (18  patients)  versus  a success  rate 
of  90%  when  tests  were  negative  (18  patients)  or  not 
done  (11  patients).  Preoperative  localization  studies  such 
as  CT  scans  do  provide  useful  information  because  they 
identify  large  tumors  or  hepatic  metastases.  Appropriate 
operative  planning  can  therefore  be  done.  Intraoperative 
ultrasonography  identified  non-visible  and  non-palpable 
tumors  in  four  patients,  but  missed  one  tumor  in  the  dis- 
tal tail  in  the  hilum  of  the  spleen.  Therefore,  intraopera- 
tive ultrasonography  appears  to  influence  the  success  of 
the  surgical  treatment  of  patients  with  insulinoma,  as 
reported  by  others.1516  Ultrasonography  probably  also 
decreases  the  need  for  “blind”  distal  pancreatectomy. 

Our  success  rate  at  initial  reoperation  was  only  55% 
(five  out  of  nine)  and  at  subsequent  reoperation  80%  (four 
out  of  five).  The  main  reasons  for  failures  were  a)  islet 
cell  cancer  or  metastatic  disease  (four  patients),  b)  nesid- 
ioblastosis/hyperplasia (four  patients),  c)  multiple  neo- 
plasms (two  patients),  and  d)  missed  solitary  adenomas 
(three  patients).  Some  of  these  patients  had  more  than  one 
reason  for  failure. 

Insulinomas  associated  with  MEN  1 syndrome  in 
many  respects  differ  from  insulinomas  in  patients  with 
sporadic  hyperinsulinism.1718  In  patients  with  MEN  1, 
multiple  islet  cell  tumors  are  scattered  throughout  the 
pancreas.  The  median  number  of  tumors  among  our 
seven  patients  with  multiple  tumors  and  MEN  1 was 
seven.  The  tumors  tended  to  vary  in  size,  ranging  in  size 
from  microscopic  to  3 cm.  Consequently,  detection  of  all 
the  tumors  was  difficult  either  by  localization  studies  or 
intraoperative  palpation.  Fifty-five  percent  (six  out  of 
eleven)  of  the  failed  operations  were  performed  on 
patients  with  MEN  1,  which  comprise  only  16%  of  our 
patient  cohort.  Three  of  these  patients  also  had  malignant 
islet  cell  tumors.  Three  of  the  failures  occurred  after  the 
initial  operation  and  three  after  subsequent  or  reopera- 
tion. We  and  others  have  previously  reported  that  subto- 
tal pancreatic  resection  with  enucleation  of  tumors  from 
the  head  of  the  pancreas  is  necessary  to  avoid  unsuccess- 
ful operations  or  recurrence.17^20  Among  the  entire  group 
of  56  patients  treated  surgically,  hyperinsulinism  has 
recurred  or  persisted  in  six  of  the  twelve  patients  who  had 
subtotal  pancreatectomy,  in  one  patient  with  distal  pan- 
createctomy and  in  one  patient  who  had  a benign  tumor 
enucleated.  We  and  others  believe  that  intraoperative 
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ultrasonography  in  combination  with  careful  palpation 
provides  the  best  results,  thus  deeming  pre-operative 
localization  studies  unnecessary  until  better  studies  are 
developed.  1 31 41 8 

Intraoperative  ultrasonography  added  to  our  opera- 
tive success  rate  in  four  patients  with  nonpalpable 
tumors.  In  accordance  with  our  findings,  there  are 
numerous  publications  that  have  recorded  cases  of  non- 
palpable tumors,  which  could  be  detected  only  with  the 
help  of  the  intraoperative  ultrasonography.21"23  In 
patients  with  MEN  1,  subtotal  pancreatectomy  rather 
than  enucleation  is  the  treatment  of  choice  because  of 
the  high  probability  of  multiple  islet  cell  tumors.1719,20 
The  operative  failure  in  adults  with  nesidioblastosis  or 
hyperplasia  can  be  reduced  by  histological  analysis  of  a 
pancreatic  biopsy  during  the  operation  when  no  discrete 
tumor  can  be  identified.  If  the  histological  analysis  is 
confirmed,  a subtotal  pancreatectomy  should  be  consid- 
ered. Enucleation  gave  the  lowest  complication  rate  of 
35%  as  compared  to  60%  and  80%  complication  rates 
for  initial  partial  and  subtotal  pancreatectomies,  respec- 
tively. Our  mortality  rate  of  3%  (one  who  died  of  pro- 
gressive metastatic  disease),  and  our  complication  rate 
of  43%  was  comparable  with  the  20%to  43%  complica- 
tion rates  reported  in  other  patient  series.18,24  Even 
though  the  fewest  complications  occurred  after  enucle- 
ation, pancreatic  resections  are  indicated  for  patients 
with  malignant  insulinoma,  MEN  1 and/or  multiple 
tumors,  and  for  large  tumors  in  the  tail  of  the  pancreas. 
The  complication  rate  and  diabetes  mellitus  are  higher 
for  patients  requiring  reoperation;  therefore,  every  effort 
should  be  made  to  localize  and  remove  the  islet  cell 
tumor  or  tumors  during  the  initial  surgical  procedure.25 

When  no  tumor  can  be  identified  during  the  operative 
procedure,  we  favor  either  obtaining  pancreatic  vein  sam- 
pling for  insulin  analysis  or  a distal  pancreatectomy  to 
diagnose  patients  with  nesidioblastosis  and  hyperplasia. 
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Fundamentals — Rudolf  Virchow  and  Modern  Medicine 

DAVID  M.  REESE,  MD,  Los  Angeles,  California 

The  19th  century  pathologist  Rudolf  Virchow  was  a physician,  scientist,  and  revolutionary.  The  preem- 
inent medical  investigator  of  his  day,  Virchow  remains  best-known  for  his  theory  of  cellular  pathology, 
which  laid  the  conceptual  foundation  for  modern  scientific  medicine.  Less  appreciated  are  Virchow's 
numerous  accomplishments  in  public  health,  anthropology,  and  European  politics,  including  his  quest 
for  social  justice  and  democracy  in  Imperial  Germany.  The  study  of  Virchow's  life  and  writings  may  pro- 
vide contemporary  physicians  with  a powerful  role  model  as  we  grapple  with  the  complexities  of  the 
modern  medical  enterprise. 

(Reese  DM.  FundamentalsiRudolf  Virchow  and  Modern  Medicine.  West  J Med  1 998;  1 69:1 05-1 08) 


Few  physicians  have  the  privilege  of  making  a discov- 
ery that  lays  bare  the  workings  of  the  body  or  alters 
the  foundations  of  a field.  For  every  Harvey  or  Osier,  tens 
of  thousands  of  us  labor  quietly  in  patient  care  or  research, 
hoping  to  improve  the  lives  of  our  patients  or  add  a few 
bricks  to  the  edifice  of  medical  knowledge.  Likewise, 
most  doctors  will  never  enter  the  political  arena  or  engage 
in  public  political  discourse.  Certainly  rare  is  the  individ- 
ual who  achieves  both  scientific  and  political  greatness. 
The  nineteenth-century  Prussian  physician  and  statesman 
Rudolf  Virchow  was  such  a man. 

Most  contemporary  doctors  are  familiar  at  least  with 
Virchow’s  name.  Many  know  that  he  was  a pathologist, 
active  in  describing  and  cataloging  the  pathologic  anato- 
my of  numerous  diseases.  Some  may  remember  a couple 
of  the  numerous  clinical  signs  he  described,  such  as  the 
association  between  gastric  cancer  and  the  presence  of  an 
enlarged  left  supraclavicular  lymph  node.  But  few  doc- 
tors are  aware  that  the  enterprise  of  modem  scientific 
medicine  owes  more  to  Rudolf  Virchow  and  his  research 
program  than  perhaps  any  other  physician,  and  virtually 
none  has  knowledge  of  his  significant  accomplishments 
in  public  health,  politics,  and  social  engineering. 

Why  should  clinicians  practicing  medicine  in  the  last 
years  of  the  20th  century  care  about  Rudolf  Virchow? 
Virchow,  a paragon  of  the  accomplished  researcher,  the 
humanistic  physician,  and  the  social  activist,  provides  a 
useful  role  model  for  physicians  in  our  society.  In  an  era 
in  which  many  patients  lament  the  fact  that  their  doctor 
may  be  more  technician  and  businessman  than  advisor 
and  confidant,  study  of  Virchow  and  his  accomplish- 
ments can  reinvigorate  our  faith  in  scientific  medicine 
and  its  ultimate  goal  of  alleviating  human  suffering. 


The  Physician  as  Scientist 

Virchow  was  bom  in  1821  in  northeastern  Prussia  near 
the  border  with  Poland,  an  area  that  has  oscillated 
between  a German  and  Polish  identity  for  centuries 
depending  on  whose  military  is  ascendant.  The  son  of  a 
Pomeranian  farmer,  he  received  a typical  primary  educa- 
tion at  the  local  community  school  and  was  the  head  of 
his  class  at  the  gymnasium  (high  school),  where  his 
ambition  and  love  of  hard  work  already  were  becoming 
apparent.12  After  completing  secondary-school  educa- 
tion, Virchow  became  a student  at  the  Friedrich-Wilhelm 
Institut,  a division  of  the  University  of  Berlin  dedicated 
to  training  medical  officers  for  the  Prussian  army.  In  spite 
of  the  grinding  schedule  of  lectures,  laboratories,  and 
studying,  he  developed  wide-ranging  intellectual  inter- 
ests, including  philosophy,  history,  archaeology,  lan- 
guages, and  politics.  Driven  by  a vague  but  powerful 
urge  to  acquire  “no  less  than  a universal  knowledge  of 
nature  from  Godhead  to  stone,”  Virchow  was  rapidly 
becoming  a polymath,  that  rare  individual  of  great  and 
diversified  learning.3 

After  graduation  from  medical  school,  Virchow 
accepted  a position  as  an  intern  at  one  of  Berlin’s 
famous  teaching  hospitals,  the  Charite,  where  he  quick- 
ly developed  an  interest  in  the  work  of  its  pathologist, 
Robert  Froriep.  Froriep  taught  him  the  fundamentals  of 
microscopy  and  informed  him  on  Europe’s  latest  med- 
ical research,  acquainting  the  young  doctor  with  current 
theories  about  the  causes  and  treatment  of  disease.1  Vir- 
chow’s ability  to  read  multiple  European  languages  as 
well  as  Latin  and  Greek  was  an  advantage  since  the  sci- 
entific journals  of  the  day  were  not  predominantly  pub- 
lished in  one  language  as  they  are  now. 
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In  the  early  part  of  Virchow’s  career,  there  were  many 
theories,  or  so-called  systems,  of  disease.3  Rooted  in  a 
Romantic  philosophy  that  claimed  the  scientist  could 
uncover  the  truth  about  nature  by  reasoning  from  first  prin- 
ciples, these  medical  theories  were  usually  little  more  than 
armchair  hypotheses  based  on  incorrect  or  nonexistent 
data.4  Each  system  was  typically  championed  by  one  of  the 
leading  European  physicians  and  his  followers,  and  the 
medical  literature  of  the  day  abounded  with  theoretical  dis- 
courses regarding  the  strengths  and  weaknesses  of  the  var- 
ious theories.  Overthrowing  such  theoretical  systems  and 
replacing  them  with  scientific  medicine  based  on  observa- 
tion and  experiment  became  Virchow's  stated  goal. 

While  Virchow  had  great  respect  for  clinical  medicine, 
it  was  in  the  autospy  room  and  laboratory  that  he  excelled, 
and  his  research  career  was  quickly  launched.  Within  a 
few  years  after  graduating  from  medical  school  he  had 
made  major  discoveries  about  the  processes  of  thrombo- 
sis and  embolism.5  In  addition,  he  described  leukemia  as 
cancer  of  the  white  blood  cells  and  differentiated  it  from 
pyemia,  or  leukocytosis.1,5  He  recognized  the  conse- 
quences of  stopping  blood  flow  to  an  organ  or  tissue  and 
coined  the  term  “ischemia”  to  denote  this  process,  thus 
initiating  the  first  serious  research  into  understanding  the 
physiologic  mechanisms  underlying  heart  attack  and 
stroke.6,7  Usually,  Virchow  conveyed  his  results  in  an 
argumentative  and  biting  style  that  humiliated  and 
enraged  many  of  his  staid  European  colleagues. 

After  a few  years,  Virchow  assumed  Froriep’s  posi- 
tion at  the  Charite.  With  his  new  professional  and  finan- 
cial freedom  he  established  a journal.  The  Archive  of 
Pathological  Anatomy  and  Physiology,  and  Clinical 
Medicine.  The  title  itself  is  a direct  statement  about  Vir- 
chow’s beliefs  regarding  scientific  medicine.5  Virchow 
maintained  that  the  way  to  make  advances  in  patient  care 
is  to  understand  the  disturbed  anatomy  that  results  from 
disease  and,  crucially,  to  elucidate  how  this  change 
affects  the  function  of  tissues  and  organs.  While  we 
accept  this  approach  as  fundamental,  the  notion  that 
physicians  should  evaluate  their  hypotheses  by  assessing 
the  results  in  patients  was  a controversial  proposition  in 
19th  century  Europe. 

In  the  first  issue  of  The  Archive,  Virchow  published 
an  article  which  was  direct  in  approach,  revolutionary  in 
content,  and  specifically  crafted  to  challenge  his  peers. 
In  this  paper  he  laid  out  a formal  plan  for  medical 
progress  based  on  understanding  pathologic  anatomy 
and  physiology,  and  his  exposition  is  worth  quoting: 

Let  us  not  deceive  ourselves  about  the  present  state  of  medi- 
cine. It  is  undeniable  that  our  spirits  are  exhausted  by  the  innu- 
merable hypothetical  systems  which  are  constantly  being  cast 
to  the  winds  and  replaced  by  new  ones.  A few  more  mishaps, 
however,  and  this  time  of  disturbance  will  have  passed  by  and 
it  will  be  understood  that  only  dispassionate,  diligent,  and 
steady  work,  true  work  of  observation  or  experiment,  has  per- 
manent value.  The  science  of  pathologic  physiology  will  then 
gradually  fulfill  its  promise,  not  as  the  creation  of  a few  over- 
heated heads,  but  from  the  cooperation  of  many  painstaking 
investigators — a pathologic  physiology  which  will  be  the 
stronghold  of  scientific  medicine.8 


The  study  of  pathophysiology  was  to  form  the  heart 
of  Virchow’s  research  program,  and,  moreover,  this 
study  was  to  be  based  on  careful  clinical  observation 
coupled  with  intelligent  experimentation.  The  modem 
paradigm  for  medical  research,  this  method  is  one  that 
has  yielded  steady  progress  against  disease  in  the  20th 
century.  The  success  of  Virchow’s  approach  can  be 
judged  also  by  the  longevity  of  his  journal,  which  after 
150  years  remains  a respected  scientific  forum  now 
known  as  Virchow’s  Archive. 

Publishing  original  scientific  manifestos  is  exem- 
plary, but  actually  carrying  out  the  research  is  the  chal- 
lenge. Virchow  was  more  than  equal  to  the  task  and 
spent  half  a dozen  years  doing  groundbreaking  work  in 
Wurzburg,  where  he  was  forced  to  move  in  1849  after 
taking  an  active  role  in  the  failed  democratic  revolution 
of  the  previous  year  (for  more  on  this  episode,  see 
below.)  Virchow’s  Wurzburg  research  accomplishments 
were  diverse,  encompassing  areas  such  as  infectious  dis- 
ease, cancer,  derangements  of  the  liver  and  kidney,  and 
mental  retardation.2,4  The  power  of  his  scientific 
approach  became  clear  as  one  puzzle  after  another  fell  to 
his  method. 

By  the  1850s  Virchow  had  become  the  preeminent 
physician-scientist  in  Europe,  and  in  recognition  of  his 
accomplishments  he  finally  was  offered  a professorship 
at  the  University  of  Berlin,  his  alma  mater.  Upon  assum- 
ing the  Chair  of  Pathology  at  the  world’s  leading  school 
of  medicine,  Virchow  was  about  to  make  his  most 
important  contribution  to  medical  science:  the  idea  that 
cells  are  the  fundamental  units  constituting  all  tissues 
and  organs,  and  that  disease  in  the  organism  results 
when  cells  fail  to  perform  their  normal,  specialized  func- 
tions. The  concept  of  cells  as  the  building  blocks  of  the 
organism  and  the  locus  of  disease  may  seem  self-evident 
to  modem  physicians  and  scientists,  but  it  was  revolu- 
tionary in  mid- 19th  century  Europe.  When  cells  are  rec- 
ognized as  the  essential  components  of  life,  no  place 
remains  for  theories  of  disease  relying  on  notions  of  evil 
humors,  strange  fluxes,  disturbed  animisms,  or  other 
supernatural  explanations  of  illness. 

Building  on  the  work  of  various  German  embryolo- 
gists and  microscopic  anatomists,  Virchow  had  slowly 
developed  his  ideas  about  cells  and  disease  while  in 
Wurzburg.9  After  his  arrival  in  Berlin,  he  decided  to 
enlighten  the  professors  and  students  at  the  university 
regarding  the  latest  developments  in  medical  science. 
Virchow’s  series  of  lectures  explicating  the  cellular  theo- 
ry, which  were  meant  to  be  understandable  to  anyone 
with  basic  medical  training,  were  issued  as  a book.  Cel- 
lular Pathology.  Like  Newton’s  Principia  two  centuries 
earlier,  the  work  caused  an  immediate  sensation  in 
Europe.  Theories  about  disease  now  could  be  unified 
under  a single  rubric,  the  concept  of  the  cell  and  its  nor- 
mal and  pathologic  functioning.  Before  Virchow,  doctors 
could  catalog  the  signs  and  symptoms  of  illness,  observe 
its  natural  history,  and  describe  the  appearance  of  organs 
and  tissues  after  death,  but  they  had  no  coherent  expla- 
nation for  the  fundamental  cause  of  disease.  After  the 
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publication  of  Cellular  Pathology , medical  scientists  had 
a new  paradigm  to  use  in  attacking  the  problems  of 
pathophysiology.  Not  only  did  Virchow’s  cellular  pathol- 
ogy rid  medicine  of  the  mysterious,  his  work  defined  the 
principles  by  which  physiciens  should  seek  to  find  the 
where’s,  why’s,  and  how’s  of  disease.  Harvey  Cushing, 
in  his  biography  of  William  Osier,  noted  that  Virchow’s 
cellular  doctrine  set  the  stage  for  the  microbiologic  dis- 
coveries of  Koch  and  Pasteur  and  the  practical  adaptation 
of  them  to  surgery  by  Lister.10  Cancer,  viewed  since 
ancient  times  as  some  sort  of  invading  scourge,  now 
could  be  attacked  as  a disease  of  deranged  host  cells.1  In 
short,  the  modem  cellular  approach  to  biomedical 
research  is  a lineal  descendant  of  Virchow’s  theory. 

Politician  and  Humanist 

Cellular  Pathology  prompted  a revolution  in  medical 
thinking,  much  as  the  publication  of  Darwin’s  Origin  of 
Species  one  year  later  heralded  a paradigm  shift  in  biol- 
ogy. Virchow’s  notion  of  cells  as  the  locus  of  disease  is 
clearly  as  important  an  organizing  principle  in  medicine 
as  evolution  is  in  biology.  Unlike  Darwin,  however,  Vir- 
chow could  boast  of  myriad  accomplishments  outside  of 
science.  He  was  political  revolutionary,  statesman,  and 
public  health  advocate  as  well  as  pathologist. 

Virchow’s  first  significant  political  experience  came 
in  1848,  when  he  was  still  on  staff  at  the  Royal  Charite  in 
Berlin.  In  response  to  public  outcry  regarding  a typhus 
epidemic  raging  among  textile  workers  in  Upper  Silesia, 
the  Prussian  government  organized  a commission  of 
investigation  with  Virchow  as  its  medical  officer. 
Appalled  at  the  misery  he  encountered  among  peasants  in 
the  countryside,  Virchow  concluded  that  poor  sanitation, 
ignorance  of  basic  hygiene,  lack  of  education,  and  near- 
starvation were  the  root  problems  of  the  epidemic.  He 
issued  a scathing  report,  lambasting  the  Prussian  aristoc- 
racy for  maintaining  its  subjects  in  a state  of  backward- 
ness. As  an  expression  of  his  burgeoning  political  liber- 
alism, Virchow  also  publicly  demanded  “full  and  unlim- 
ited democracy”  coupled  with  “education,  freedom,  and 
prosperity.”2  His  inflammatory  comments  set  the  stage 
for  direct  conflict  with  the  Prussian  government. 

That  conflict  was  not  long  in  coming.  In  1848  social 
upheaval  spread  throughout  Europe  as  revolutionaries  in 
one  capital  after  another  took  to  the  streets  to  demand 
freedom  and  democracy.11  Berlin  was  no  exception,  and 
in  March,  a few  weeks  after  his  Silesian  expedition,  Vir- 
chow manned  the  barricades  beside  fellow  democrats, 
armed  with  a rusty  sword  and  an  antiquated  rifle.12  He 
also  was  elected  representative  to  a newly  formed  Pruss- 
ian diet  and  delivered  fiery  speeches  denouncing  the 
Hohenzollems,  the  royal  family.  When  the  monarchists 
rallied  and  crushed  the  rebellion  a few  months  later 
throughout  Europe,  the  authorities  could  not  abide  Vir- 
chow’s continued  presence  in  Berlin.  He  was  dismissed 
as  prosector  at  the  Charite  early  in  1 849  and  accepted  a 
position  in  Wurzburg  after  much  prodding  of  the  local 
Bavarian  bureaucracy.4 


When  finally  lured  back  to  Berlin  in  the  late  1850s, 
Virchow  quickly  reentered  the  political  realm.  He  was 
elected  Berlin  City  Councillor  in  1 859,  an  office  in  which 
he  served  for  42  years.  He  worked  tirelessly  to  improve 
the  welfare  of  Berliners,  his  achievements  ranging  from 
improving  the  city’s  sewer  and  water  supply  systems  to 
reforming  the  arrangement  of  public  hospitals.  In  its 
lengthy  obituary  in  1902,  the  British  Medical  Journal 
opined  that  the  fact  that  Berlin  then  ranked  as  one  of  the 
most  hygienic  cities  in  Europe  was  due  almost  entirely  to 
Virchow’s  efforts.13 

Virchow  also  was  active  in  German  national  politics. 
A founding  member  of  the  German  Progressive  Party,  he 
was  elected  to  the  House  of  Deputies,  the  lower  cham- 
ber of  the  Prussian  legislature,  where  he  became  a stren- 
uous liberal  opponent  of  Bismarck.  As  chairman  of  the 
finance  committee,  Virchow  once  blocked  the  creation 
of  a German  navy,  which  so  incensed  Bismarck  that  he 
challenged  the  pathologist  to  a duel.  The  enterprise  was 
abandoned  as  ridiculous  when  Virchow  insisted  it  be 
fought  with  his  weapon  of  choice — the  scalpel. 7 Dis- 
turbed by  the  increasingly  authoritarian  nature  of  Impe- 
rial Germany,  Virchow  continued  to  agitate  for  democ- 
racy, separation  of  church  and  state,  and  social  welfare 
programs  until  his  retirement  from  active  politics.4 

Whether  engaged  in  medical  research  or  national  pol- 
itics, Virchow  always  was  guided  by  a deep  sense  of 
humanitarianism.  In  his  view  the  physician  was  a citizen 
uniquely  equipped  to  further  the  public  good,  and  the 
practice  of  medicine  could  not  be  divorced  from  its  social 
milieu.  He  worked  tirelessly  to  reform  the  Berlin  hospi- 
tal system  so  that  all  citizens  would  have  access  to  ade- 
quate medical  care.  In  the  Franco-Prussian  war,  Virchow 
served  as  a medical  officer  at  the  front  and  organized  the 
military  hospital  system;  he  insisted  that  all  injured  com- 
batants, regardless  of  nationality,  be  entitled  to  medical 
aid.  Virchow’s  sentiments  regarding  the  practical  aims  of 
medicine  are  perhaps  best  summarized  in  an  inscription 
he  wrote  on  a portrait  of  himself:  “The  progress  of  med- 
icine should  be  as  the  progress  of  humanity,  the  measure 
of  its  practical  and  theoretical  utility  should  serve  at  the 
same  time  as  a measure  of  the  correctness  of  what  it 
accomplishes.”14  Osier,  who,  as  a student,  had  spent  time 
in  Berlin  learning  the  art  of  the  autopsy  from  the  master, 
devoted  an  address  to  Virchow’s  accomplishments  on  the 
occasion  of  the  pathologist’s  70th  birthday.15  Osier 
believed  that  Virchow’s  scientific  achievements  were 
amplified  by  his  consistent  humanitarianism. 

Lessons  for  Postmodernists 

So  what  lessons  can  the  contemporary  physician  draw 
from  the  life  of  this  19th  century  German  pathologist? 
Virchow’s  writings  remind  us  that  medicine  must  be 
founded  on  science,  the  linking  of  careful  clinical  obser- 
vation and  laboratory  investigation.  While  the  tenets  of 
scientific  medicine  may  be  unquestioned  by  the  vast 
majority  of  us,  we  must  remember  that  the  scientific 
approach  has  dominated  the  healing  arts  for  only  a brief 
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time  in  the  history  of  medicine.  In  an  age  of  multiple  alter- 
native therapies,  many  based  on  wishful  thinking  or  moti- 
vated by  simple  greed,  we  must  remain  defenders  of  the 
principles  first  enunciated  by  Virchow.  We  must  insist  that 
all  treatments  be  subject  to  appropriate  investigation. 

Virchow  teaches  us  also  that  medicine  cannot  be 
removed  from  a social  context.  Currently,  more  than  40 
million  Americans  lack  adequate  health  insurance,  a sit- 
uation that  Virchow  undoubtedly  would  have  found 
deplorable.  The  majority  of  us  genuinely  lament  this 
lack  as  well,  but  what  form  of  political  action  have  we 
effectively  used  to  change  the  system?  The  example  of 
the  German  physician  is  worth  pondering  as  we  grapple 
with  the  momentous  changes  medicine  is  going  through 
at  the  moment. 

Above  all,  Virchow  reminds  us  that  the  essence  of 
medicine  is  humanitarianism.  Advocating  for  patients 
with  the  administrators  of  managed  care  conglomerates 
may  not  be  as  heroic  as  debating  Bismarck  on  the  floors 
of  the  Reichstag,  and  most  of  us  will  never  achieve  pub- 
lic renown.  However,  as  George  Eliot  so  perceptively 
observed  in  the  last  sentence  of  her  great  Victorian  novel 
Middlemarch , published  when  Virchow  was  at  the  height 
of  his  career,  “the  growing  good  of  the  world  is  partly 
dependent  on  unhistoric  acts;  and  that  things  are  not  so  ill 
with  you  and  me  as  they  might  have  been,  is  half  owing 
to  the  number  who  lived  faithfully  a hidden  life,  and  rest 
in  unvisited  tombs.”16 
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Important  Advances  in  Clinical  Medicine 


Urology 

Daniel  A.  Nachtsheim,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
urology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple  epitome,  and 
an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be 
unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay 
abreast  of  these  items  of  progress  in  urology  that  have  recently  achieved  a substantial  degree  of  authoritative  accep- 
tance, whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Urology  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Nachtsheim  and  the  Panel. 


Best  Screening  Tests  for  Prostate 
Cancer 

In  1998  alone,  about  500  men  will  be  diagnosed  with 
prostate  cancer  every  day,  and  approximately  39,000  will 
die  of  the  disease.  Recognizing  that  population  screening 
for  prostate  cancer  using  PSA  and  DRE  have  neither  been 
proven  or  disproven  to  be  effective  to  reduce  the  morbid- 
ity and  mortality  of  the  disease,  authorities  now  recom- 
mend that  physicians  and  health  care  organizations  pro- 
vide the  pros  and  cons  and  let  the  well-informed  patient 
decide.  Just  as  it  would  be  wrong  to  mandate  screening,  it 
would  be  just  as  wrong  to  not  offer  the  option  of  early 
detection  tests  for  prostate  cancer. 

Potential  screening  tests  for  prostate  cancer  include  the 
digital  rectal  exam  (DRE),  the  seromarkers  prostate  spe- 
cific antigen  (PSA)  and  prostatic  acid  phosphatase  (PAP), 
and  transrectal  ultrasound  of  the  prostate  (TRUS).  The 
DRE  remains  an  important  method  of  detecting  many 
prostate  cancers  that  may  be  missed  with  a PSA  test.  The 
PSA  test  is  a simple  blood  test.  Although  PSA  and  PAP 
are  both  seromarkers  for  prostate  cancer,  the  latter  is  inap- 
propriate for  use  in  screening  because  levels  of  PAP  often 
do  not  become  elevated  until  the  disease  has  reached  an 
advanced  stage.  Therefore,  PAP  should  be  used  only  for 
staging  the  disease  after  it  has  been  diagnosed  and  never 
for  screening.  Transrectal  ultrasound  of  the  prostate  is  not 
a suitable  screening  test.  It  cannot  differentiate  many 
small  cancers  from  surrounding  non-cancerous  prostate 
tissue,  but  it  is  appropriate  for  directing  biopsies  in  men 
who  have  abnormal  findings  on  DRE  or  PSA  testing. 

The  PSA  test  has  been  approved  by  the  US  Food  and 
Drug  Administration  as  a method  of  screening  for 
prostate  cancer,  but  it  is  not  perfect.  Although  a PSA  level 
> 4.0  ng/ml  is  considered  abnormal,  men  with  a level  of 
between  4.1  and  10.0  ng/ml,  often  considered  the  “grey 
zone,”  will  have  prostate  cancer  detected  about  one-third 


of  the  time.  In  men  with  a PSA  level  >10.0  ng/ml,  approx- 
imately two-thirds  will  have  cancer.  The  specificity  is 
only  59%  for  all  PSA  levels  >4.0  ng/ml.  Sensitivity  is  also 
suboptimal,  as  levels  >4.0  ng/ml  will  detect  prostate  can- 
cer in  only  79%  of  cases.  In  other  words,  the  use  of  this 
cutoff  point  will  miss  2 1 % of  patients  with  prostate  can- 
cer who  have  PSA  levels  of  <4.0  ng/ml. 

Several  recent  refinements  may  improve  the  clinical 
utility  of  PSA.  Measurements  of  PSA  density  are  based 
on  the  ratio  between  the  PSA  level  and  the  prostate  vol- 
ume (as  measured  on  transrectal  ultrasound).  A PSA 
density  value  less  than  0.15  in  a patient  suggests  that 
benign  prostatic  hypertrophy  (BPH)  alone  may  be 
responsible  for  the  PSA  elevation  and  a biopsy  may  not 
be  indicated  if  the  digital  rectal  examination  is  normal. 
This  method  helps  adjust  for  the  proportion  of  PSA  ele- 
vation that  may  be  related  simply  to  BPH.  However,  the 
reliability  of  the  method  depends  on  reproducible  meas- 
urements of  prostate  volume  by  transrectal  ultrasound. 

Assessments  of  PSA  rate  of  change  or  PSA  velocity 
are  useful  for  men  who  undergo  screening  over  a period 
of  time.  A PSA  increase  >0.75-0.80  ng/ml  over  a one- 
year  period  may  indicate  an  increased  probability  of 
prostate  cancer  and  may  signal  the  need  for  further  evalu- 
ation. On  the  other  hand,  recent  research  has  suggested 
that  men  who  start  with  a very  low  PSA  value  less  than 
2.0  ng/ml  have  a very  low  probability  of  jumping  to  a 
worrisome  PSA  over  one  year  and  that  every-other-year 
testing  may  be  acceptable  for  this  group.  Some,  but  not  all 
studies  have  suggested  that  digital  rectal  examination, 
ejaculation,  or  bicycle  riding  may  raise  the  PSA  level 
unrelated  to  prostate  cancer  leading  to  a false  positive  test. 
In  a man  with  mildly  elevated  PSA  level,  these  things 
should  be  avoided  for  48-72  hours  prior  to  repeat  testing. 

Recently,  the  use  of  age-specific  reference  ranges 
(ASRRs)  has  generated  particular  interest.  These  ranges, 
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derived  from  control  populations  of  men  without 
prostate  cancer,  adjust  for  the  increases  in  prostatic 
hyperplasia  and  PSA  levels  that  occur  with  aging.  Lev- 
els above  the  95th  percentile  of  these  normal  men  by 
decade  of  age  are  considered  abnormal.  Newer  data  have 
suggested  that  different  racial  groups  may  have  different 
ASRRs.  For  instance,  ASRRs  are  lower  in  Japanese  men 
than  in  American  men.  Also,  African  American  men 
with  newly  diagnosed  prostate  cancer  have  higher  serum 
PSA  values  than  do  whites,  even  after  correction  for 
stage,  grade,  and  tumor  volume. 

Aside  from  PSA-density,  rate-of-change  and  ASRR, 
another  tool — the  “free”  PSA — has  recently  been  FDA- 
approved.  Over  the  last  few  years,  researchers  discovered 
that  PSA  protein  may  be  free  or  bound  to  other  proteins 
in  the  bloodstream.  Most  PSA  is  complexed  to  other  pro- 
teins, most  commonly  a protein  called  alpha- 1 antichy- 
moltrypsin  (ACT).  The  percentage  of  free,  complexed 
and  total  PSA  and  their  ratios  are  different  between  men 
who  do  and  do  not  have  prostate  cancer  and  these  differ- 
ences can  be  exploited  to  screen  for  prostate  cancer.  The 
most  useful  ratio  identified  to  date  is  the  percentage  of 
free  PSA  to  the  total  PSA.  Although  studies  are  still 
being  conducted,  it  appears  that  the  lower  the  percent  of 
free  PSA,  the  higher  the  risk  of  prostate  cancer. 

With  the  aging  of  the  U.S.  population  and  the  high 
incidence  of  prostate  cancer,  the  debate  regarding  the 
early  detection  of  the  disease  continues.  Although  ran- 
domized clinical  trials  have  yet  to  prove  or  disprove  the 
efficacy  of  prostate  cancer  population-based  screening, 
patients  should  be  counseled  regarding  the  pros  and  cons 
of  early  detection.  The  PSA  and  DRE  tests  are  accepted 
case  finding  tools.  Many  urologists  favor  a strategy  of 
annual  PSA  blood  tests  and  DREs  for  men  >50  years  old. 
Annual  assessments  should  begin  at  age  40  for  African 
American  men  and  those  who  have  a family  history  of 
prostate  cancer.  New  “PSA-tools”  such  as  age-  and  race- 
specific  reference  ranges  and  free-PSA  seem  to  make  the 
testing  more  reliable.  The  relationships  between  testing, 
treatment,  and  outcome  need  further  clarification. 

JUDD  w.  MOUL,  MD 

Bethesda,  Maryland 
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Urolithiasis 

Renal  and  ureteral  stones  are  frequently  encountered 
In  industrialized  countries,  in  contrast  to  bladder  calculi 


noted  in  developing  countries  and  ancient  times.  Most 
ureteral  calculi  are  passed  spontaneously.  Extracorporeal 
shock  wave  lithotripsy  (ESWL),  ureteroscopy,  and  per- 
cutaneous nephrolithotomy  are  saved  for  patients  in 
whom  spontaneous  passage  has  failed.  Dietary  modifica- 
tions and  medical  treatment  can  reduce  recurrent  urinary 
stone  disease  substantially.  Despite  improved  surgical 
treatment,  50%  of  patients  will  have  recurrent  stones 
within  5 years  if  no  metabolic  intervention  is  undertaken. 

Patients  usually  present  with  acute  flank  pain  associ- 
ated with  nausea  and  vomiting.  Chronic  back  pain,  hema- 
turia and  incidental  discovery  with  radiographic  imaging 
are  other  frequent  reasons  for  referral  to  urinary  stone 
centers.  Eighty-five  percent  of  patients  with  urinary  cal- 
culi will  have  either  micro  or  gross  hematuria.  A com- 
plete blood  count  is  warranted  for  patients  who  have  cal- 
culi and  fever.  Serum  electrolytes  and  creatinine  should 
be  obtained.  A plain  abdominal  radiograph  (KUB)  is  the 
best  initial  imaging  modality;  it  helps  pinpoint  the  loca- 
tion of  the  calculus,  since  85-90%  of  urinary  tract  calculi 
are  radio-opaque.  The  KUB  may  be  followed  by  directed 
renal  sonography  or  intravenous  pyelography  to  confirm 
stone  location  and  guide  management.  Where  available, 
non-contrast  helical  CT  scanning  is  becoming  the  exam- 
ination of  choice  for  acute  renal  colic.  It  is  safe,  rapid, 
and  has  shown  97%  sensitivity  and  96%  specificity  in 
detecting  renal  and  ureteral  calculi. 

Acute  renal  colic  is  treated  initially  with  analgesics 
and  hydration  to  maintain  a euvolemic  state.  The  major- 
ity of  ureteral  calculi  less  than  6 mm  in  size  will  pass 
with  this  management.  Pain,  persistent  vomiting,  fever, 
or  failure  of  stone  progression  requires  intervention. 

A medical  evaluation  for  patients  who  form  stones 
more  than  once  should  be  initiated  after  the  acute  stone 
episode  is  resolved.  The  stone  should  be  retrieved  and 
analyzed.  Serum  electrolytes,  creatinine,  calcium,  phos- 
phate, uric  acid,  and  parathyroid  hormone  (PTH)  should 
be  obtained.  A 24-hour  urine  collection  including  urine 
volume.  pH,  specific  gravity,  calcium,  creatinine,  citrate, 
oxalate,  phosphate,  uric  acid,  and  sodium  will  direct 
medical  therapy. 

Stone  analysis,  revealing  either  calcium  or  non-calci- 
um calculi,  guides  medical  management.  Most  stones 
are  composed  of  calcium  oxalate.  Pure  calcium  phos- 
phate calculi  may  indicate  the  presence  of  distal  renal 
tubular  acidosis  (RTA)  or  primary  hyperparathyroidism. 
Hypokalemia  and  decreased  serum  bicarbonate  with  a 
fasting  urinary  pH  > 5.5  confirms  the  diagnosis  of  distal 
RTA  (typel).  Elevated  serum  PTH,  calcium  and 
decreased  serum  phosphorus  characterize  patients  with 
primary  hyperparathyroidism. 

Calcium  urolithiasis  can  be  subdivided  into  hypercal- 
ciuric  and  normocalciuric  states.  The  hypercalciuric 
metabolic  defects  may  be  sub-classified  as  absorptive, 
resorptive  and  “renal  leak”. 

There  are  3 classes  of  absorptive  hypercalciuria:  diet 
independent  (type  I),  diet  dependent  (type  U),  and  renal 
phosphate  leak  (type  III).  All  are  characterized  by  >250 
mg.  of  calcium  in  a 24  hour  urine  specimen.  Type  I 
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patients  have  elevated  urine  calcium  during  both  high 
and  low  calcium  intake.  Serum  calcium  and  PTH  are  nor- 
mal. Thiazide  diuretics  or  cellulose  phosphate  are  effec- 
tive treatments  and  decrease  urinary  calcium  excretion. 
Type  II  hypercalciurics  exhibit  hypercalciuria  only  dur- 
ing increased  calcium  dietary  intake.  Therapy  is  directed 
at  decreasing  dietary  calcium  by  about  50%  to  approxi- 
mately 400  mg/day;  over  the  long  term  bone  density  is 
stable.  Type  III  absorptive  hypercalciuria  is  secondary  to 
a renal  phosphate  “leak”.  The  low  serum  phosphate  stim- 
ulates vitamin  D and  subsequent  absorption  of  phosphate 
and  calcium.  Treatment  with  bioavailable  phosphate 
(neutral  orthophosphate)  is  effective. 

Resorptive  hypercalciuria  is  due  to  primary  hyper- 
parathyroidism and  is  treated  with  surgical  removal  of 
the  parathyroid  adenoma. 

Renal  “leak”  hypercalciuria  is  caused  by  defective 
tubular  reabsorption  of  calcium.  Secondary  hyper- 
parathyroidism is  often  noted.  This  condition  is  success- 
fully treated  over  the  long  term  with  thiazides. 

Hyperuricosuria,  hypocitraturia  and  hyperoxaluria 
comprise  the  normocalciuric  conditions  associated  with 
calcium  lithiasis.  Hyperuricosuria  may  be  associated 
with  gout,  myeloproliferative  states  and  malignancy  but 
is  most  frequently  due  to  dietary  overindulgence. 
Monosodium  urate  crystals  act  as  nidi  for  calcium 
oxalate  stones  by  heterogeneous  nucleation.  Decreased 
sodium  intake  is  critical  for  management,  as  with  hyper- 
calciuric  states.  If  reduced  intake  of  dietary  purines  is 
unsuccessful,  allopurinol  is  usually  effective. 

Hyperoxaluria  is  most  commonly  due  to  chronic  diar- 
rheal states  such  as  inflammatory  bowel  disease.  Increased 
fecal  fats  bind  to  intraluminal  calcium,  thus  calcium  is 
unavailable  to  bind  to  oxalate  which  is  readily  absorbed. 
Mild  cases  may  be  controlled  with  intake  of  calcium  rich 
foods  with  meals  to  bind  dietary  oxalates.  More  severe 
cases  may  require  calcium  containing  antacids  at  mealtime. 

Citrate  is  a potent  inhibitor  of  calcium  lithiasis,  act- 
ing by  complexing  with  urinary  calcium  in  solution. 
Low  urinary  citrate  (<320  mg/day)  is  associated  with 
conditions  resulting  in  a metabolic  acidosis  (i.e.,  chron- 
ic thiazide  use,  renal  tubular  acidosis,  diarrhea).  These 
patients  are  successfully  treated  with  citrate  supple- 
ments, such  as  potassium  citrate  or  naturally  occurring 
citrate  found  in  lemonade. 

The  three  most  common  non-calcium  stones  are  uric 
acid,  struvite,  and  cystine.  Less  common  stones  may  be 
matrix,  xanthine,  or  drug  related  (triamterene  and  indinavir). 

Uric  acid  calculi  are  relatively  radiolucent  and  patients 
consistently  have  urinary  pH  <5.5.  The  stones  may  be  dis- 
solved with  urinary  alkalinization  (oral  KCitrate  or 
K bicarbonate)  at  a rate  of  0.5  cm  per  month.  Solubility  of 
uric  acid  rapidly  rises  above  pH  6.0.  As  with  all  stone  for- 
mers, patients  should  be  encouraged  to  maintain  a urinary 
output  of  1. 5-2.0  liters  per  day.  They  are  encouraged  to 
drink  fluid  with  meals,  2 hours  after  each  meal,  and  prior 
to  bedtime,  adequate  enough  to  awaken  the  patient  to  void. 

Struvite  stones  (magnesium  ammonium  phosphate) 
occur  in  the  presence  of  infection  with  urea-splitting 


organisms  and  are  most  commonly  seen  in  women.  They 
frequently  present  with  non-  E.  coli  recurrent  urinary 
tract  infections.  Sterilization  of  the  calculi  using  antibi- 
otics is  futile;  surgical  removal  of  the  infected  stones 
remains  the  cornerstone  of  treatment.  A full  metabolic 
evaluation  is  necessary  because  most  stones  are  of  mixed 
composition  and  metabolic  defects  may  be  identified. 

Cystinuria  is  a hereditary  defect  affecting  the  trans- 
port of  dibasic  amino  acids  in  the  small  bowel  and  renal 
tubules.  Elevated  levels  of  urinary  cystine  precipitate  at 
normal  urinary  pH  (5. 8-6.0);  the  solubility  of  cystine 
increases  above  pH  7.5.  Treatment  centers  on  urinary 
alkalization,  hydration  and  sulfhydryl  binding  agents 
such  as  alpha  mercaptopropionyl  glycine  (Thiola). 

Urinary  stone  disease  is  common  and  is  usually  char- 
acterized by  acute  onset  of  severe  colic.  Stone  size  does 
not  correlate  with  the  severity  of  symptoms.  Frequently, 
small  ureteral  stones  are  most  painful.  Although  recur- 
rences often  mark  the  course  of  this  disease,  dietary 
manipulation  and  medical  therapies  can  result  in  stone 
prevention  and  avoidance  of  complications. 

Noah  S.  Schenkman,  md 
Marshall  L.  Stoller,  md 
San  Francisco,  California 
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Epidemiology  of  Prostate  Cancer 

In  1996  alone,  317,000  men  were  diagnosed  with  car- 
cinoma of  the  prostate.  The  overall  incidence. showed  a 
slight  rise  in  1989  followed  by  a sharp  rise  in  1991, 
peaking  in  1992-93.  Since  then,  there  has  been  a grad- 
ual decline.  The  observed  increase  is  a response  to  an 
aggressive  nationwide  prostate  screening  program. 

It  has  long  been  known  that  the  incidence  of  prostate 
cancer  increases  with  age.  Of  major  significance  and 
interest  now  are  the  varying  rates  of  incidence  of 
prostate  cancer  according  to  racial  distribution.  The  inci- 
dence is  highest  among  African-Americans  at  188  per 
100,000  person-years,  intermediate  among  whites  at  139 
per  100,000  person-years  and  lowest  among  Asians  at 
39  per  100,000  person-years  for  Japanese  and  28  per 
100,000  person-years  for  Chinese.  Of  significance  is  the 
observation  that  Asians  living  in  the  United  States  have 
a higher  incidence  of  prostate  cancer  than  those  residing 
in  their  country  of  origin,  but  still  lower  than  whites  and 
African-Americans. 

In  addition  to  a higher  incidence,  it  appears  that 
African-American  men  with  prostate  cancer  have  a high- 
er grade  and  larger  cancer  volume  when  compared  to 
Caucasian  men.  They  may  also  have  a significantly  high- 
er prostate  specific  antigen  (PSA)  level  after  radical 
prostatectomy,  suggesting  a greater  residual  tumor  bur- 
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den.  Some  feel  that  these  data  argue  for  aggressive  and 
early  detection  programs  among  African-American  men, 
although  the  outcome  of  treatment  is  still  being  evaluated. 

Family  history  of  prostate  cancer  is  now  a recognized 
risk  factor  for  prostate  cancer. The  relative  risk  for  a man 
developing  it  depends  on  the  number  of  affected  relatives 
(about  1 .4  with  one  affected  first  degree  relative  and  over 
3 with  more  than  one.)  Current  data  suggest  that  familial 
prostate  cancer  may  be  a more  aggressive  type  of  cancer. 
Patients  with  familial  prostate  cancer  have  a worse  out- 
come after  radical  prostatectomy  than  patients  with  non- 
familial  prostate  cancer.  The  poor  result  is  primarily 
related  to  a higher  distant  relapse  rate,  suggesting  that 
familial  cancer  is  biologically  more  aggressive.  Recent 
reports  confirm  the  existence  of  a rare  autosomal  domi- 
nant prostate  cancer  susceptibility  gene  dubbed  “HPC1” 
for  “hereditary  prostate  cancer  1.”  Some  feel  these  data 
argue  for  aggressive  early  screening  for  men  with  family 
history  of  prostate  cancer,  although  outcome  studies  have 
not  been  completed. 

In  addition  to  the  racial  and  familial  risk  factors  asso- 
ciated with  prostate  cancer,  several  other  risk  factors  are 
being  hotly  pursued,  but  are  not  established.  Factors 
being  evaluated  include  cigarette  smoking  and.consump- 
tion  of  dietary  fat,  tomatoes,  and  supplemental  selenium. 
Other  areas  of  interest  include  association  with  farming 
and  history  of  vasectomy. 

As  cigarette  smoking  is  implicated  with  lung  cancer,  it 
is  also  being  investigated  for  its  relationship  with  prostate 
cancer.  Higher  death  rates  from  prostate  cancer  in  current 
cigarette  smokers  suggesting  that  smoking  may  adversely 
affect  survival  in  prostate  cancer  patients,  however. 

Dietary  factors  have  been  correlated  with  prostate  can- 
cer. Early  studies  support  the  hypothesis  that  high  dietary 
fat  intake  is  correlated  with  prostate  cancer.  Dietary  fat 
intake  was  observed  primarily  with  animal  fat  and  meat 
consumption  rather  than  vegetable  fat  consumption. 
Recent  reports,  however,  tend  to  refute  the  previously 
asserted  association,  finding  no  link  between  dietary  fat, 
especially  animal  sources,  with  risk  or  mortality  of 
prostate  cancer.  Epidemiologic  studies  suggest  high  con- 
sumption of  tomatoes  or  supplemental  selenium  may  pro- 
tect against  prostate  cancer.  These  findings  need  confir- 
mation before  dietary  changes  are  made. 

Recent  reports  indicate  a positive  correlation  between 
prostate  cancer  and  farming.  Authors  are  speculate  that 
hormonally  active  agricultural  chemicals  are  potential 
risk  factors  among  farmers. 

The  suggestion  that  vasectomy  may  increase  the  risk 
of  prostate  cancer  is  being  disputed  by  evaluating  con- 
founding factors.  For  example,  the  odds  ratio  estimate 
for  prostate  cancer  associated  with  vasectomy  tended  to 
increase  among  men  with  such  known  risk  factors  as 
father  and  brother  with  prostate  cancer.  Any  increased 
risk  may  be  related  to  detection  bias  or  differential  par- 
ticipation rates  due  to  both  vasectomy  status  and  a fam- 
ily history  of  prostate  cancer. 

ANANIAS  C.  DIOKNO,  MD 

Royal  Oak,  Michigan 
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Sildenafil:  A Milestone  in  the  Treat- 
ment of  Impotence 

With  an  estimated  18-30  million  American  men  who 
experience  some  degree  of  erectile  dysfunction,  it  is  not 
surprising  that  sildenafil,  the  first  effective  oral  treament 
agent,  released  under  the  trade  name  Viagra  by  Pfizer  Co. 
in  April  1998,  has  been  the  fastest  selling  drug  in  phar- 
maceutical history.  Sildenafil  is  an  inhibitor  of  phospho- 
diesterase type  5 (PDE5).  When  initially  investigated  in 
patients  with  cardiac  disease  to  promote  vasodilatation, 
many  reported  improved  erectile  response. 

Erections  occur  through  sexual  stimulation  of  the 
parasympathetic  nervous  system  leading  to  release  of  the 
neurotransmitter  nitric  oxide,  a powerful  vasodilator 
derived  from  the  endothelial  cells  lining  the  penile 
spaces — the  corpus  cavemosum.  Nitric  oxide  then  pro- 
duces cyclic  GMP  which  causes  the  smooth  muscle  of  the 
corpus  cavemosum  to  relax  and  fill  with  arterial  blood,  cre- 
ating the  erection.  Pressure  from  these  expanding  spaces 
occludes  veins  against  the  tunica  albugenia,  surrounding 
the  erectile  tissue  and  leading  to  sustained  erection. 

Sildenafil  works  by  blocking  the  enzyme,  phosphodi- 
esterase 5,  which  breaks  down  cyclic  GMP,  leading  to 
higher  sustained  levels  of  cyclic  GMP  and  relaxation  of 
the  smooth  muscle  spaces  of  the  penis,  and  thereby 
amplifies  sexual  stimulation.  Sildenafil  has  no  direct 
effect  on  increasing  libido  but  may  enhance  the  sexual 
experience  by  decreasing  performance  anxiety  caused 
by  anticipated  failure. 

Available  in  25,  50,  and  100  milligram  tablets, (a  50  mg 
tablet  is  the  most  common  dose),  sildenafil  is  taken  about 
one  hour  prior  to  sexual  activity  to  allow  for  absorption. 
Effects  last  3-5  hours.  About  70%  of  men  with  erectile  dys- 
function experience  improved  erections.  Most  side  effects 
are  attributable  to  vasodilatation:  headache  and  flush- 
ing! 10%).  Additionally,  about  3%  of  patients  experience 
mild  and  transient  visual  effects — predominantly  color 
tinge,  but  also  light  sensitivity — a pharmacological  response 
thought  to  be  related  to  sildenafil’s  weak  inhibition  of 
PDE6,  found  in  the  retina.  The  most  serious  side  effect  is 
hypotension,  which  may  be  amplified  by  concomitant  use  of 
nitrates,  therefore,  use  with  nitroglycerin  or  other  nitrates  is 
contradicted.  Deaths  reported  to  date  in  patients  taking 
sildenafil  do  not  appear  to  be  greater  than  the  same  cohort 
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of  cardiac  patients  not  taking  the  drug.  The  Federal  Drug 
Administration  is  investigating  all  reported  deaths. 

Sildenafil  is  not  present  in  significant  amounts  in  the 
ejaculate  and  it  therefore  poses  no  risk  to  conception  or 
pregnancy  in  women  whose  partners  take  the  drug. 

Although  with  sildenafil  oral  pharmacotherapy 
becomes  the  front  line  treatment  in  the  “goal-orientated” 
approach  to  to  treatment,  underlying  medical  conditions 
such  as  hypogondism,  diabetes  mellitus,  and  hyperten- 
sion also  need  to  be  addressed  in  men  with  impotence. 

What  about  women?  Early  reports  suggest  that  silde- 
nafil can  increase  lubrication  and  vascular  vaginal  engorge- 
ment in  women,  but  safety  and  efficacy  have  not  been 
established  and  sildenafil  is  not  currently  recommended  for 
use  in  women.  Several  studies  are  underway,  however. 

Other  drugs  expected  to  be  available  shortly  include 
phentol  amine  mesulate  (Vaso-MaxTM  by  Zonagon 
Corp.),  an  apha-blocker  reported  to  be  effective  in  40% 
of  men  by  increasing  penile  arterial  blood  flow.  In  addi- 
tion, a refined  form  of  apomorphine  delivered  by  sublin- 
gual administration  will  be  available.  Apomorphine  does 
not  affect  cyclic  GMP,  but  rather  acts  as  a dopamine  ago- 
nist, modulating  erections  through  the  nervous  system. 
Early  reports  suggest  a 50%  effectiveness  rate.  Finally, 
research  efforts  will  inevitably  produce  other  phosphodi- 
esterase inhibitors  similar  to  sildenafil. 


What  about  penile  injections  and  the  other  forms  of 
impotence  treatment?  The  proven  success  of  penile  injec- 
tion pharmacotherapy  with  agents  such  as  prostaglandin 
E,  and  combinations  as  “tri-mix”  (prostaglandin,  papaver- 
ine and  phentolamine)  remains  durable,  and  makes  this 
approach  still  reasonable  and  cost  effective.  A difference 
in  the  mechanism  of  action  of  the  injectables  from  silde- 
nafil allows  for  success  of  these  agents  where  sildenafil 
may  fail.  Intra-urethral  insertion  of  prostaglandin  E pel- 
lets (M.U.S.E  by  Vivus  corp)  remains  an  option  for  10- 
20%  of  men.  Yohimbine  hydrochloride  tablets  (Yocon), 
5.4  mg  3 times  a day,  are  effective  for  5-15  % of  men. 

Mechanical  devices  remain  available  in  the  form  of 
the  vacuum  erection  device  and  the  surgically  inserted 
penile  prosthesis.  It  is  currently  unclear  whether  silde- 
nafil will  be  an  enhancement  to  these  mechanical  aids. 

If  medications,  mechanical  devices,  or  counseling  are 
not  effective,  then  referral  to  a urologist  is  appropriate. 

DANIEL  NACHTSHEIM,  MD 

La  Jolla,  California 
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Alerts,  Notices,  and  Case  Reports 


Chronic  Lymphocytic 
Leukemia  in  a Patient  With 
Sickle  Cell  Anemia 

HYUN  SUE  KIM,  MD 

LISA  YOSPUR,  MD 

YUTAKA  NIIHARA,  MD 

Torrance,  California 

Reports  of  hematologic  malignancies  in  patients  with 
sickle  cell  anemia  are  rare — only  two  cases  (Hodgkin’s 
disease  and  acute  myeloblastic  leukemia)  before  I960.1-2 
Since  then,  significant  improvement  has  been  made  in 
supportive  care  of  sickle  cell  anemia  patients  (such  as 
early  institution  of  antibiotics  in  suspected  infections), 
and  more  hematological  malignancies  have  been  report- 
ed, including  acute  lymphoblastic  leukemia,  chronic 
granulocytic  leukemia,  multiple  myeloma,  malignant 
histiocytosis,  non-Hodgkin’s  lymphoma,  and  cutaneous 
T cell  lymphoma.3-19  To  our  knowledge,  this  is  the  first 
report  of  chronic  lymphocytic  leukemia  in  a patient  with 
sickle  cell  anemia. 

Report  of  a Case 

In  April  1992,  a 56-year-old  African-American  man 
with  a history  of  sickle  cell  anemia  presented  at  Harbor- 
UCLA  Medical  Center.  The  results  of  hemoglobin  elec- 
trophoresis were  consistent  with  homozygous  S sickle 
cell  anemia  in  both  cellulose  acetate  and  citrate  gel,  and 
his  white  blood  cell  count  was  30,700/pL  with  52% 
lymphocytes,  hematocrit  28.1%,  reticulocyte  count  16% 
(corrected  9.9%),  and  platelet  count  234,000/pL.  In 
December  of  that  year,  he  was  admitted  to  Harbor- 
UCLA  Medical  Center  because  of  acute  hyperkalemia 
(serum  potassium  8.5  mmol/L).  His  medical  history  also 
included  chronic  active  hepatitis  B and  C,  probably 
acquired  through  blood  transfusion  for  management  of 
his  sickle  cell  anemia. 

During  the  patient’s  hospitalization  in  December,  the 
Hematology  Service  was  consulted  when  his  white  blood 
cell  count  was  found  to  be  elevated  (71,300/pL).  Physical 
examination  revealed  bilateral  inguinal  lymphadenopathy 
and  hepatomegaly  (10  cm  below  the  right  costal  margin), 
but  the  spleen  was  not  palpable.  Hematocrit  was  15.6% 
and  platelet  count  230,000/pL.  There  was  mild  elevation 
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of  liver  enzymes  (aspartate  aminotransferase  65  mU/mL 
and  alanine  aminotransferase  28  mU/mL).  A peripheral 
blood  smear  demonstrated  lymphocytosis  consisting  of 
small  mature  lymphocytes,  smudge  cells,  and  sickle  cells 
(Figure  1),  and  a bone  marrow  biopsy  showed  hypercel- 
lular  bone  marrow  with  erythroid  hyperplasia  and  focal 
lymphocytosis,  prompting  the  diagnosis  of  CLL  (Figure 
2).  The  patient  was  discharged  after  hemodialysis  brought 
his  serum  potassium  from  8.5  mmol/L  to  the  normal 
range  (3. 3-5.4  mmol/L).  His  hyperkalemia  was  thought 
to  be  secondary  to  type  IV  renal  tubular  acidosis. 

In  January  1993,  the  patient’s  white  blood  cell  count 
increased  to  94,900/pL  with  88%  lymphocytes;  his  hema- 
tocrit was  14.7%  and  his  platelet  count  336,000/pL.  He 
was  referred  for  local  radiation  therapy  (30  Gy  over  4 
weeks  to  bilateral  inguinal  lymph  nodes).  The  inguinal 
lymphadenopathy  resolved,  his  white  blood  cell  count 
decreased  to  35,500/pL,  his  hematocrit  was  17.5%,  and 
his  platelet  count  was  208,000/pL.  His  hematocrit 
remained  lower  than  usual  for  sickle  cell  anemia,  and  his 
serum  erythropoietin  level  was  also  found  to  be  inappro- 
priately low  (133  units/L),  so  in  September  1994,  he  was 
started  on  erythropoietin  injections.  His  hematocrit 
increased  to  19-21%. 

Between  January  1993  and  July  1995,  the  patient’s 
white  blood  cell  count  gradually  increased  to 
300,000/pL.  The  patient  received  chemotherapy  with 
fludarabine  at  25  mg/nr/day  for  5 days  in  July  1995,  pre- 
ceded by  intravenous  immunoglobulin  (400  mg/kg)  to 
aid  his  immune  function.  After  treatment,  a decrease  in 
hematocrit  to  1 1 % necessitated  a red  cell  transfusion  of 
two  units.  After  just  one  cycle  of  therapy,  the  patient 
appeared  clinically  stable  for  approximately  3 months — 
by  September  1995,  his  white  cell  count  was  7,900/pL. 
With  progression  of  the  chronic  active  hepatitis,  howev- 
er, his  liver  began  to  fail.  In  March  1996,  at  age  60,  he 
died  of  fulminant  liver  failure. 

Discussion 

Because  hematologic  malignancies  in  patients  with  sickle 
cell  anemia  have  been  rare,  some  authors  have  hypothe- 
sized that  the  abnormal  red  blood  cell  has  a protective  role 
against  malignancies.20  A simpler  explanation  might  be 
that  patients  with  sickle  cell  anemia  have  a short  life 
expectancy.  In  1973,  the  estimated  median  survival  of 
U.S.  patients  with  sickle  cell  anemia  was  reported  to  be  14 
years  from  diagnosis,  most  dying  before  the  age  of  40.21 
Data  reported  in  1995  indicate  that  median  survival  has 
increased  to  42  years  for  men  and  48  years  for  women.22 
Steinberg  and  colleagues23  reported  five  patients  with 
sickle  cell  anemia  who  survived  into  their  eighth  decade 
(their  ages  ranged  from  71  to  76  years  at  the  time  of  the 
report).  They  were  not  unaffected  by  their  disease,  how- 
ever, and  serious  complications  became  apparent  in  later 
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Figure  1. — Photomicrograph  of  a peripheral  blood  smear 
demonstrates  sickle  cells  (T),  Howell-jolly  bodies  (^),  and 
numerous  hypochromic-microcytic  cells.  Notice  the  scattered 
"smudge"  cells  (O)  and  small  mature  lymphocytes  (c).  Modi- 
fied Wright-Giemsa,  x400. 


years.23  Similarly,  the  hematologic  malignancies  common 
to  older  patients  are  seen  more  often  as  sickle  cell  anemia 
patients  age. 

Our  patient  most  likely  had  at  least  Rai  stage  2 CLL 
as  evidenced  by  hepatomegaly.  With  chronic  active 
hepatitis,  the  size  of  the  liver  is  not  likely  to  be  enlarged 
to  the  degree  seen  in  this  patient  without  significant  ele- 
vation of  liver  enzymes.  As  of  April  1992  his  liver 
enzymes  were  not  significantly  elevated.  Therefore,  it  is 
likely  that  the  cause  of  his  hepatomegaly  was  CLL 
rather  than  chronic  active  hepatitis.  In  stage  2 CLL, 
splenomegaly  may  also  be  expected,  but  it  will  not  be 
found  in  an  adult  patient  with  sickle  cell  anemia  due  to 
infarctions  earlier  in  life.  It  is  difficult  to  determine  stage 


TABLE  1 —Reported  Hematologic  Malignancies  in  Sickle  Cell 
Anemia  Since  1 960 

Malignancy 

No.  of  Patients 

Reference 

Acute  myelogenous  leukemia  

...A 

2-6 

Non-Hodgkin's  lymphoma* 

...A 

7,  10,  14, 19 

Acute  lymphoblastic  leukemia 

....3 

3, 15,  18 

Chronic  myelogenous  leukemia 

....3 

8,  9,  16 

Hodgkin's  disease  

....3 

1,7,11 

Multiple  myeloma  

....3 

12, 13, 17 

Malignant  histiocytosis 

....1 

7 

Chronic  lymphocytic  leukemia  

....1 

Present  case 

•Included  a case  of  cutaneous  T cell  lymphoma. 

3 disease  when  a patient  has  underlying  anemia,  and  this 
patient’s  baseline  anemia  may  have  been  compromised 
further  by  chronic  liver  disease. 

Of  the  reported  cases  of  hematological  malignancies 
in  sickle  cell  anemia  (Table  1),  ours  is  the  only  case  of 
CLL.  In  retrospect,  the  CLL  diagnosis  should  have  been 
made  in  April  1992,  when  his  white  blood  cell  count  was 
30,900/pL  with  52%  lymphocytes,  but  the  underlying 
leukocytosis  of  sickle  cell  anemia  may  have  delayed  the 
diagnosis. 

Underlying  anemia  also  limited  treatment  options.  In 
January  1993,  to  minimize  bone  marrow  suppression, 
local  radiation  therapy  was  chosen  rather  than  chemo- 
therapy. Radiotherapy  resolved  the  symptomatic  lym- 
phadenopathy  and  reduced  the  lymphocyte  count  with- 
out the  complications  of  systemic  chemotherapy  (e.g., 
severe  transfusion-dependent  anemia  or  thrombocytope- 
nia, infections  from  neutropenia). 
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Figure  2. — A:  Photomicrograph  of  a bone  marrow  biopsy  depicts  small  blood  vessels  filled  with  sickled  red  blood  cells  (▼).  Sur- 
rounding the  vessels  is  an  exuberant  erythrocytic  hyperplasia  with  numerous  erythroblasts  (^).  Hematoxylin  and  eosin,  (600.  B:  Focal 
aggregates  of  lymphocytes  (▼)  are  noted  within  the  bone  marrow  biopsy  with  an  overall  increase  of  up  to  50%  of  nonerythroid 
nucleated  cells.  Hematoxylin  and  eosin,  x400. 
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Later,  when  systemic  chemotherapy  was  considered, 
we  again  had  to  proceed  cautiously.  We  gave  prophylac- 
tic gamma  globulin  just  before  chemotherapy  in  an 
attempt  to  prevent  infectious  complications  (this  patient 
was  already  immunosuppressed  due  to  asplenia  and 
CLL).  His  hematocrit  was  extremely  low  at  15  to  17%. 

He  responded  moderately  to  erythropoietin 
(prechemotherapy  hematocrit  -20%).  Even  so,  he  required 
a transfusion  of  packed  red  blood  cells  when  his  hemat- 
ocrit rapidly  dropped  to  1 1 % shortly  after  the  chemo- 
therapy. Ideally,  we  would  have  liked  to  prevent  such  a 
extreme  drop  in  hematocrit.  Frequent  monitoring  of  blood 
count  and  clinical  status  cannot  be  overemphasized.  The 
response  of  the  CLL  was  excellent,  however,  and  with 
aggressive  monitoring  and  supportive  care,  the  patient  tol- 
erated the  therapy. 
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Suppurative  Parotitis 

DONALD  C.  SHEPPARD,  MD 

HENRY  F.  CHAMBERS 

San  Francisco,  California 

SUPPURATIVE  PAROTITIS,  an  uncommon  condition 
of  the  elderly  and  severely  ill,  is  often  associated  with 
dehydration  and  sialolithiasis.12  We  report  an  unusual 
case  featuring  a mixed  infection  of  Candida  albicans 
and  Streptococcus  pyogenes  and  review  the  history  and 
management  of  suppurative  parotitis. 

Report  of  a Case 

A 19-year-old  man  had  a 3-week  history  of  polyuria  and 
polydipsia  and  a 3-day  history  of  fever  and  right-sided 
facial  swelling  and  pain.  His  medical  history  was  unre- 
markable except  for  a left  parotid  duct  stone  without  paroti- 
tis, which  was  treated  conservatively  when  he  was  5 years 
old.  Upon  physical  examination,  he  was  dehydrated,  his 
breath  had  a fruity  odor,  and  his  right  parotid  gland  was 
swollen,  tender,  and  erythematous.  No  discharge  from 
Stensen’s  duct  was  noted.  Facial  nerve  function  was  normal 
bilaterally  throughout  the  clinical  course.  Laboratory 
results  showed  a total  white  blood  cell  count  of  17  X 109/L, 
blood  glucose  1529  mg/dL,  positive  serum  ketones,  and 
arterial  pH  7.11;  HIV  serology  was  negative. 

The  patient  was  given  intravenous  fluids  and  insulin, 
and  therapy  was  begun  with  oral  amoxicillin/clavulanate 
for  presumed  parotitis.  After  48  hours,  his  ketoacidosis 
and  hyperglycemia  had  resolved,  but  he  still  had  a fever 
and  a swollen  parotid  gland.  Amoxicillin/clavulanate 
was  discontinued  and  intravenous  nafcillin  therapy 
begun.  The  next  day,  a computed  tomography  (CT)  scan 
revealed  intraparotid  fluid  collection.  Purulent  material 
(10  cc)  was  drained  through  an  operative  incision;  stain- 
ing of  the  fluid  revealed  few  gram-positive  cocci  and 
moderate  budding  yeast  in  chains,  and  the  cultures  sub- 
sequently grew  both  Candida  albicans  (heavy)  and 
Streptococcus  pyogenes  (moderate).  Antibiotic  therapy 
was  changed  to  intravenous  cefuroxime. 

(Sheppard  DC,  Chambers  HF:Suppurative  parotitis.  West  J Med 
1998;169:116-117) 
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After  72  hours  of  cefuroxime,  the  patient  remained 
febrile  with  persistent  swelling  and  erythema  of  the 
parotid  incision.  A second  CT  scan  failed  to  demonstrate 
any  fluid  collection  and,  in  view  of  the  culture  results, 
therapy  with  intravenous  amphotericin  B was  begun. 
Within  48  hours,  the  patient’s  fever,  swelling,  and  ery- 
thema resolved. 

Etiology  and  Presentation 

Acute  suppurative  parotitis  affects  predominantly  the 
elderly  and  severely  ill.  In  a 1962  study,2  131  of  161 
patients  developed  parotitis  in  the  context  of  severe  or 
multiple  diseases.  Most  patients  were  more  than  60 
years  of  age;  43%  were  older  than  70.  Common  predis- 
posing features  were  preexisting  oral  disease  (77%), 
dehydration  (50%),  malnutrition  (68%),  and  the  use  of 
medications  that  reduce  oral  secretions  (25%). 2 

Given  the  correlation  of  dehydration  and  antisialo- 
gogues  with  parotitis,  one  mechanism  of  parotitis  may 
be  retrograde  transductal  migration  of  oral  microorgan- 
isms in  the  context  of  either  decreased  salivary  flow  or 
partial  obstruction  by  a sialolith.2  Underlying  oral  dis- 
ease predisposes  to  changes  in  mucosal  flora,  as  does 
bacterial  overgrowth  of  the  oral  cavity,  which  has  been 
documented  in  states  of  impaired  salivation.  The  altered 
oral  flora  contribute  to  infection  as  mucosal  surfaces  are 
colonized  by  microorganisms  with  enhanced  patho- 
genicity. This  model — change  in  oral  flora  with  subse- 
quent ascending  infection — fits  well  with  the  isolation 
of  Candida  species  in  our  patient.  It  may  be  that  oropha- 
ryngeal candidiasis  associated  with  uncontrolled  dia- 
betes3  and  decreased  salivary  flow  associated  with  the 
dehydration  of  ketoacidosis  provide  the  factors  neces- 
sary for  the  development  of  parotitis. 

Staphylococcus  aureus  is  the  most  common  pathogen 
isolated  in  suppurative  parotitis;  alpha  hemolytic  strep- 
tococci and  enteric  gram-negative  rods  have  been  docu- 
mented in  a minority  of  cases.  In  1961,  Krippaehne  et  al. 
noted  that  of  66  parotid  glands,  41  contained  staphylo- 
cocci alone;  20  contained  both  streptococci  and  staphy- 
locci;  eight  contained  gram-negative  bacteria;  and  two 
contained  pneumococci.2  In  contrast,  a recent  study 
using  modem  anaerobic  culture  techniques4  found  that 
of  36  isolates  from  patients  with  suppurative  parotitis, 
20  contained  anaerobic  bacteria  and  only  16  contained 
the  traditional  pathogens  of  staphylococci,  streptococci, 
or  gram-negative  bacilli.  The  anaerobes  isolated  were 
predominantly  oral  anaerobic  organisms  such  as  Pep- 
tostreptococcus  sp.  and  Fusobacterium  sp.\ 4 unusual 
cases  of  parotitis  with  Treponema  pallidum , Mycobac- 
terium sp.,  Eikenella  sp.,  and  Bartonella  sp.  have  been 
documented.1  Fungal  parotitis  in  the  context  of  diabetes 
has  also  been  reported  in  an  elderly  woman  who  devel- 


oped a parotid  abscess  with  Torulopsis  glabrata ,5 

Suppurative  parotitis  presents  relatively  acutely  with 
the  onset  of  unilateral  swelling,  erythema,  and  tender- 
ness of  the  parotid  gland.  Fever,  leukocytosis,  and  other 
signs  of  systemic  illness  are  common.  Intraorally,  the 
parotid  duct  is  often  visible  and  edematous,  and  it  may 
have  a purulent  discharge  at  the  orifice.  Abscess  forma- 
tion is  common  and  clinically  difficult  to  distinguish 
from  simple  parotitis,  as  the  dense  parotid  capsule  pre- 
vents extension  of  purulence  to  the  skin.  Complications, 
both  systemic  and  local,  are  common.  Bacteremia  and 
subsequent  systemic  sepsis  with  multisystem  organ  fail- 
ure and  death  have  been  reported.2  Locally  advanced 
disease  can  penetrate  anteriorly  to  the  skin  and  soft  tis- 
sues of  the  face,  inferiorly  to  the  planes  of  deep  tissue  in 
the  neck  where  abscess  formation  and  septic  throm- 
bophlebitis of  the  jugular  vein  can  occur,  or  posteriorly 
to  the  mandible,  temporomandibular  joint,  or  middle  ear 
and  external  auditory  canal.  Facial  nerve  palsy  may 
result,  both  as  a consequence  of  the  local  infection  and 
as  a complication  of  surgical  interventions. 

Management 

Medical  therapy  alone  is  usually  succesful  in  suppurative 
parotitis;  surgery  is  reserved  to  manage  local  complica- 
tions and  failures  of  medical  management.  The  series  of 
Krippaehne2  recorded  the  need  for  surgical  intervention  in 
47  of  161  cases,  usually  after  a trial  of  medical  therapy. 
Before  antibiotic  therapy  is  begun,  the  clinician  should 
obtain  adequate  culture  material,  including  any  drainage 
from  Stensen’s  duct,  to  guide  organism-specific  therapy. 
Fine-needle  or  surgical  aspiration  may  be  required  to 
obtain  an  adequate  sample,  which  is  cultured  for  aerobic 
bacteria,  anaerobic  bacteria,  and  fungus  infection.  Initial 
therapy  is  directed  at  staphlococci  and  streptococci  and 
then  modified  according  to  the  culture  results  and  response 
to  therapy.1  Suitable  regimens  include  intravenous  naf- 
cillin  and  oral  dicloxacillin;  clindamycin  is  an  alternative 
for  the  patient  allergic  to  penicillin.  In  the  event  of  subop- 
timal  clinical  response  to  therapy,  imaging  studies  such  as 
CT  or  sonography  may  identify  the  presence  of  a parotid 
abscess,  which  mandates  early  and  aggressive  drainage.  In 
the  absence  of  such  a focal  collection,  a more  exhaustive 
microbiological  search  is  appropriate. 
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Commentary 


Society  and  Public  Health:  Crisis  and  Rebirth 

JONATHAN  M.  MANN,  MD,  MPH,  Philadelphia,  Pennsylvania 


This  paper  was  presented  at  the  Institute  of  Medicine  Annual  Meeting  in  Washington,  DC,  on  October  20,  1 997. 


Nearly  a decade  ago,  the  Institute  of  Medicine  (IOM) 
declared  public  health  to  be  in  “disarray.”  Today, 
disarray  has  deepened  into  a crisis  of  identity  about  the 
nature,  roles,  and  responsibilities  of  public  health. 

The  mission  of  public  health  was  elegantly  defined  in 
the  1988  IOM  report,  as  “[assuring]  the  conditions  in 
which  people  can  be  healthy.”  The  crisis  in  public  health 
can  be  summarized  in  two  questions.  What  do  we  know 
about  these  essential  conditions  for  health?  How  we  define 
the  conditions  determines  what  we  do  about  them.  Second, 
what  are  we  doing  about  them?  Put  bluntly,  public  health 
knows  enough  to  act,  but  does  not.  The  reasons  for  this 
disconnectedness  suggest  what  will  be  required  for  a cre- 
ative renewal,  a renaissance  of  modem  public  health. 

In  discussing  the  conditions  in  which  people  can 
achieve  health — that  is,  physical,  mental,  and  social  well- 
being— there  is  frequently  tension,  even  dichotomiza- 
tion,  between  so-called  “individual  factors”  and  “societal 
factors.”  The  latter  term  usually  refers  to  factors  largely, 
if  not  entirely,  beyond  the  control  of  the  individual.  To 
illustrate,  consider — ourselves ! To  what  extent  is  our 
well-being,  including  professional  achievement,  exclu- 
sively a result  of  our  personal  character  traits?  On  the 
other  hand,  to  what  extent  have  we  been  supported,  pro- 
moted, and  advanced  by  circumstances  and  other  forces? 
Dag  Hammerskjold,  former  (UN)  Secretary-General, 
recognized  this  when  he  wrote  that  being  bom  in  Scandi- 
navia was  like  getting  a winning  ticket  in  the  lottery  of 
life.  Clearly,  the  societal  context  weighs  heavily.  A child 
bom  in  an  inner  city  does  not  have  the  same  life  chances 
nor,  predictably,  the  same  health  status  as  a child  bom  in 
a middle-class  suburb. 

Consider  that  while  obesity  is  increasingly  common  in 
America,  there  are  few  obese  students  at  Harvard  College, 
or  in  medical  schools.  Unless  body  habitus  predicts  intel- 
ligence, other  factors  and  influences  must  be  invoked  to 
explain  this  disparity.  We  see  societal  influence  in  coun- 
tries where  a woman  does  not  refuse  unwanted  or  unpro- 
tected sexual  intercourse  not  because  of  ignorance  about 
pregnancy  or  risks  of  AIDS,  but  from  fear  of  being  beat- 


en without  judicial  recourse,  or  being  divorced,  the  equiv- 
alent of  civil  and  economic  death  for  the  woman. 

The  core  of  public  health  knowledge  is  not  only  that  a 
blend  of  individual  and  societal  factors  are  involved  in 
determining  health  and  associated  behaviors  like  diet, 
exercise,  tobacco  smoking,  drug  and  alcohol  use,  and  sex- 
ual behavior.  Rather,  for  many,  if  not  most,  people,  the 
societal  context  weighs  heavily,  if  not  overwhelmingly,  as 
a determinant  of  health  status.  Yet  paradoxically,  public 
health  has  avoided  addressing  directly  the  societal  condi- 
tions which  largely  determine  the  burden  of  preventable 
disease,  disability,  and  premature  death. 

This  socio-paresis  of  public  health — -this  reluctance  and 
inability  to  work  directly  on  the  societal  roots  of  health 
problems — has  several  sources.  First,  much  societal-level 
research  has  focused  on  socioeconomic  status,  an  amal- 
gam of  educational  attainment,  income,  and  job  prestige, 
and  the  results  show  that  higher  socioeconomic  status 
powerfully  predicts  longer  and  healthier  life.  Yet  while 
everyone  may  agree  that  poverty  is  the  problem,  what 
should  be  done?  The  poverty  diagnosis  is  remarkably  par- 
alyzing of  specific  and  concrete  action  by  public  health. 

Thus,  for  example,  teenage  pregnancy,  sexually  trans- 
mitted infections,  and  injection-drug  use  are  linked  close- 
ly to  the  socioeconomic  gradient.  Yet,  unable  or  unwilling 
to  supersede  pointing  to  societal  issues  like  stifled  educa- 
tional or  economic  opportunity,  public  health  often 
engages  in  hollow  blaming  exercises.  “Decision-makers” 
and  a “lack  of  political  will”  are  targeted.  Public  health 
retreats,  working  to  reduce  collateral  damage  by  providing 
health  education,  counseling,  contraceptives,  and  treat- 
ment. This  approach,  though  humane  and  useful,  is  inade- 
quate, for  it  fails  to  address  underlying  sources  of  vulnera- 
bility to  health  problems. 

Another  source  of  public  health  paralysis  is  the  per- 
vasive American  belief  in  the  transforming  capacity  of 
individual  character.  This  focus  on  the  individual  in  pub- 
lic health  is  almost  unconsciously  abetted  by  traditional 
epidemiologic  methodology,  which  predetermines  that 
risk  factors  and  behaviors  generally  will  be  identified  at 
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an  individual  level,  and  by  the  pervasive,  unspoken 
acceptance  within  public  health  of  the  individualistic 
health  belief  model  and  its  derivatives  as  the  dominant 
conceptualization  of  health-related  behavior.  According- 
ly, despite  knowing  better,  public  health  often  targets 
individual  behavior,  isolated  from  societal  context,  in  its 
prevention  efforts. 

Technology  is  another  mechanism  for  avoiding  soci- 
etal issues.  Almost  subconsciously,  the  Holy  Grail  of  pub- 
lic health  becomes  technology  and,  preferably,  interven- 
tions that  function  without  any  active  participation  by  the 
public.  Of  course,  some  important  public  health  achieve- 
ments— safe  drinking  water  and  sanitation,  for  example — 
work  automatically  once  implemented,  and  their  contri- 
bution to  public  health  is  enormous.  Yet  we  know  that 
even  the  most  effective  interventions  of  this  kind,  such  as 
childhood  immunization  or  removal  of  lead  paint  from 
old  dwellings,  cannot  be  separated  from  those  nettlesome 
and  complex  societal  issues  that  present  day-to-day  diffi- 
culties like  getting  children  their  immunizations,  or  pay- 
ing for  lead  abatement  in  the  inner  cities.  The  search  for 
public  health  technology  can  displace  and  even  distract 
from  efforts  to  resolve  the  real  societal  nature  of  the  bar- 
riers involved.  In  addition,  a commitment  to  making  tech- 
nological advances  equitably  accessible  is  essential. 

Curiously,  the  multi-disciplinarity  of  public  health  is 
another  escape  mechanism  from  dealing  with  societal 
issues.  This  situation  is  somewhat  paradoxical  because 
the  presumed  purpose  of  drawing  together  diverse  disci- 
plines, including  economics,  political  science,  biomedi- 
cine, social  and  behavioral  science,  and  law,  is  to  gener- 
ate a rich  analysis  of  health  status  and  the  conditions 
which  constrain  or  promote  health.  Yet  while  each  disci- 
pline provides  useful  information,  they  do  not  cohere. 
Disciplines  joust  for  pre-eminence,  forming  a collage 
rather  than  constituting  a coherent  public  health  analysis 
of  health  and  associated  societal  factors.  In  the  end,  what 
does  public  health  do,  concretely,  based  on  the  collection 
of  disciplinary  analyses? 

Finally,  by  drawing  so  close  to  biomedical  science 
that  research  in  schools  of  public  health  may  be  difficult 
to  distinguish  from  research  in  medical  schools,  public 
health  has  sought  to  share  the  credibility,  legitimacy,  and 
resources  which  society  accords  to  science  in  general 
and  medicine  in  particular.  Applying  the  scientific 
method,  which  is  burdened  by  enormous  assumptions 
and  obvious  and  important  benefits,  was,  at  some  level, 
an  effort  by  public  health  to  become  or  appear  “value- 
free.”  Thus,  public  health  too  often  studies  health  with- 
out intruding  upon  larger,  societal,  inescapably  value- 
laden issues. 

Not  surprisingly,  this  pattern  of  avoiding  the  societal 
factor  in  public  health  leads  to  serious  disarray,  to 
malaise,  and  to  a disconnectedness  between  what  is 
important  and  where  energies  are  placed  and  efforts  are 
rewarded.  For  example,  epidemiology,  the  core  science  of 
public  health,  seems  to  expend  more  and  more  time  and 
resources  in  studying,  with  greater  sophistication  and  pre- 
cision, issues  of  less  and  less  public  health  significance. 


Where  is  the  well-funded,  well-coordinated  consortium  of 
public  health  research  that  draws  on  all  forms  of  relevant 
public  health  expertise  and  is  explicitly  dedicated  to  iden- 
tifying the  societal  determinants  and  contributors  to  vul- 
nerability to  preventable  disease,  disability,  and  premature 
death  in  America? 

Disarray  also  is  signaled  by  the  lack  of  an  articulated 
ethics  of  public  health.  At  present,  there  is  simply  not 
enough  common  ground  within  the  field  regarding  its 
essential  roles  and  responsibilities  to  be  able  to  develop 
an  ethics,  or  to  explore  adequately  the  contextual  appli- 
cation of  fundamental  ethical  principles  to  the  work  of 
public  health. 

Of  course  one  could  argue  that  given  incomplete 
knowledge  about  the  precise  nature  of  societal  determi- 
nants, public  health  inaction  regarding  societal  issues  is 
prudent,  or  appropriate.  But,  as  the  IOM  report  empha- 
sized, public  health  is  an  applied  activity;  we  cannot  and 
must  not  wait  until  all  is  understood.  So  now  we  find  our- 
selves inescapably  confronted  with  the  Gordian  knot  of 
public  health:  how  to  address  directly  the  societal  deter- 
minants of  health?  If  the  public  health  mission  is  to 
assure  the  conditions  in  which  people  can  achieve  the 
highest  attainable  state  of  physical,  mental  and  social 
well-being,  and  if  those  essential  conditions  predomi- 
nantly are  societal,  then  public  health  must  work  for  soci- 
etal transformation.  To  proceed,  three  heretofore  missing 
elements  will  be  needed:  a conceptual  framework  for 
identifying  and  analyzing  the  societal  factors  which  con- 
stitute “the  conditions  in  which  people  can  be  healthy,”  a 
vocabulary  to  speak  about  commonalities  among  health 
problems  experienced  by  very  different  populations,  and 
some  clarity  about  the  nature  or  direction  of  necessary 
societal  change  to  address  these  societal  conditions. 

To  reconnect  public  health  with  society — to  catalyze  a 
fundamental  shift  in  how  the  problem  is  seen — important 
insight  likely  will  come  from  outside  traditional  profes- 
sional boundaries.  Allow  me  to  adapt  slightly  Newton’s 
famous  remark,  “We  will  also  be  able  to  see  beyond  the 
present  because  we  stand  upon  the  shoulders  of  the  giants 
who  preceded  us.” 

Largely  in  response  to  acute  challenges — domestic  vio- 
lence, HIV/AIDS,  humanitarian  emergencies — a series  of 
new,  transformative  insights  about  health  and  society 
recently  have  emerged.  Collectively,  these  involve  a shift 
away  from  the  biomedical  traditions  of  public  health.  The 
language  of  biomedicine,  designed  and  superbly  adapted 
for  its  specific  purposes,  hardly  suffices  to  analyze  societal 
issues,  just  as  medical  ethics  falter  when  addessing  macro- 
ethical  dilemmas  which  involve  resource  distribution  or 
environmental  policies. 

We  need  another  language,  with  a capacity  for  societal 
analysis.  In  response,  at  first  implicitly  and  now  explicit- 
ly, public  health  has  drawn  close  to  human  rights. 

An  historic  and  civilizational  event,  modem  human 
rights  is  an  efforts  to  identify,  promote,  and  protect  the 
societal  pre-conditions  for  human  well-being.  The  rights 
described  in  the  key  documents,  starting  with  the  1948 
Universal  Declaration  of  Human  Rights,  are  a series  of 
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non-provable  beliefs  about  the  societal  foundation  of 
individual  and  collective  well-being.  Human  rights 
frame  the  question  of  the  essential  societal  conditions 
for  well-being  in  terms  of  what  governments  should  not 
do  (such  as  discriminate,  deny  equality  under  law,  inter- 
fere with  freedom  of  movement  or  peaceful  assembly, 
invade  privacy,  or  deny  political  participation)  and  what 
governments  should  ensure  for  all  (such  as  a basic  edu- 
cation, social  security,  access  to  medical  care,  adequate 
housing,  and  food).  While  derived  from  fundamental, 
often  unspoken,  values,  modem  human  rights  achieve 
their  status  and  legitimacy  not  from  divine  inspiration, 
but  by  having  been  developed,  voted  upon,  and  adopted 
by  all  nations  and  having  been  incorporated  into  the 
domain  of  international  law. 

Through  its  focus  on  societal  determinants  of  well- 
being, human  rights  provides  public  health  with  a more 
useful  framework,  vocabulary,  and  guidance  for  analysis 
and  direct  response  to  the  societal  determinants  of  health 
than  any  framework  inherited  from  the  past  biomedical 
or  public  health  tradition.  In  addition,  human  rights  focus 
on,  and  inevitably  challenge,  the  status  quo  of  society, 
which,  in  a fundamental  way,  is  what  public  health  also 
must  re-leam  how  to  do. 

The  health  and  human  rights  connection  was  recently, 
powerfully,  and  concretely  applied  in  the  domain  of 
reproductive  health  and  population  policy.  The  1994  UN 
Conference  on  Population  and  Development  in  Cairo 
radically  redefined  population  programs  toward  a goal  to 
ensure  that  women  can  make  and  effectuate  free  and 
informed  choices  about  their  reproduction.  To  help  real- 
ize this  goal,  traditional  public  health  would  focus  on 
individual  decision-making  by  providing  information, 
counseling,  and  contraceptive  services.  The  innovation  at 
Cairo  was  to  go  beyond  traditional  measures  by  identify- 
ing and  then  calling  for  action  on  the  societal  forces 
which  strongly  condition  women’s  ability  to  make  and 
effectuate  free  and  informed  choices  regardless  of  access 
to  information  and  contraceptive  services. 

Rather  than  analyzing  societal  context  through  the 
disciplinary  vocabularies  of  economics,  political  sci- 
ence, anthropology,  or  sociology,  societal  forces  were 
described  in  terms  of  women’s  human  rights.  Only  to  the 
extent  these  rights — including  freedom  from  discrimina- 
tion, the  right  to  equality  before  the  law,  equal  rights  in 
marriage,  and  the  right  to  political  participation — are 
realized,  can  reproductive  health  and  population  policies 
approach  more  complete  fulfillment.  Rather  than 
devaluing  traditional  approaches,  strengthening  human 
rights  as  an  integral  part  of  population  policies  empha- 
sizes that  without  attention  to  the  societal  preconditions, 
defined  as  issues  of  human  rights,  health  programs  will 
remain  inherently  limited  and  inadequate. 

Having  defined  the  societal  preconditions  in  this  manner, 
public  health  can  work  directly  to  promote  human  rights 
through  many  forms  of  advocacy,  data  collection  and  analy- 
sis, policy  development,  and  community  organization. 

Viewing  the  societal  contribution  to  preventable  dis- 
ease, disability,  and  premature  death  through  a rights 


perspective  disaggregates  the  societal  issue  into  discrete 
elements  such  as  promoting  the  right  to  information,  or 
equal  rights  in  marriage,  which  are  highly  amenable  to 
concrete  efforts  at  the  local  or  national  levels.  Public 
health  can  contribute  both  by  becoming  an  advocate  for 
human  rights  and  by  participating  and  credibly  and 
forcefully  presenting  the  case  for  protecting  and  pro- 
moting rights  in  order  to  protect  and  promote  health. 

The  major  public  health  problems  confronting  this 
country — violence,  injuries,  preventable  cancer  and  heart 
disease,  HIV/AIDS,  alcohol,  tobacco  and  other  drug  use, 
and  obesity — are  amenable  to  a human  rights-based  analy- 
sis and  response.  Recognition  of  the  inextricable  connec- 
tion between  health  and  human  rights  already  is  catalyzing 
new  thinking  and  new  forms  of  collaborative  action. 

Even  beyond  the  synergistic  contribution  of  a human 
rights  dimension,  the  public  health/human  rights  dia- 
logue is  stimulating  a profound  rethinking  of  the  taxon- 
omy of  health.  Shifting  our  vantage  point  toward  the 
universe  of  human  suffering,  discrimination  and  other 
violations  of  human  rights  can  be  considered  as  primary 
pathogenic  forces.  For  example,  how  much  and  what 
kinds  of  damage  to  physical,  mental,  and  social  well- 
being can  be  attributed  to  racism  in  America?  To  find 
out,  rather  than  searching  for  a specific  disease  outcome 
resulting  from  violations  of  human  rights,  an  approach 
analogous  to  the  single  pathogen,  single  disease  model, 
it  may  be  more  appropriate  to  anticipate  that  violations 
of  rights  would  increase  the  vulnerability  to  a wide 
range  of  opportunistic,  adverse  health  events.  The 
details  of  these  events  would  then  be  shaped  by  envi- 
ronmental exposures  and  genetic  or  other  factors. 

Consider  also  dignity  and  its  violation.  The  first  arti- 
cle of  the  Universal  Declaration  of  Human  Rights  puts 
dignity  first,  stating  that  “all  human  beings  are  bom  equal 
in  dignity  and  rights.”  Enormous  personal  and  societal 
energy  is  invested  in  protecting  and  preserving  individual 
and  collective  dignity. Those  of  us  who  live  in  generally 
dignity-affirming  circumstances  react  when  our  dignity 
is  violated.  Even  briefly  recalling  such  an  instance 
evokes  strong  feelings  of  shame,  humiliation,  disgust, 
anger,  and  sadness.  How  then  must  well-being  be  affect- 
ed by  repeated  and  sustained  violations!  Violations  of 
dignity  are  painful  events  fostered  by  disparities  in  per- 
ception of  human  worth  which  in  turn  reflect  differences 
in  social  status,  wealth,  power,  prestige,  and  influence. 
These  experiences  have  such  significant,  pervasive,  and 
long-lasting  effects  that  injuries  to  individual  and  collec- 
tive dignity  may  represent  a hitherto  unrecognized  path- 
ogenic force  of  destructive  capacity  toward  human  well- 
being at  least  equal  to  that  of  viruses  or  bacteria.  In  50 
years,  public  health  may  look  back  and  wonder  how  we 
could  have  failed  to  recognize  this  pathogenic  force. 
Clearly,  much  remains  to  be  discovered  in  the  world  of 
human  suffering  and  its  alleviation. 

The  public  health  search  for  primordial  causes  inex- 
orably leads  us  deep  into  the  realm  of  society.  The  belief 
that  re-connection  of  public  health  with  society  would 
involve,  indeed  require,  a focus  on  values  seems,  in  retro- 
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spect,  entirely  natural  because  renewals  involve  a return 
to  sources  and  public  health  started  as  a social  movement. 

Public  health  knows  that  progress  requires  multiple 
and  often  simultaneous  action.  To  the  traditional 
approaches  and  to  the  science  of  public  health,  a new 
dimension  of  linkage  with  human  rights  and  dignity  is 
being  added.  While  justifiably  skeptical  about  silver  bul- 
lets, whether  chemical  or  conceptual,  the  inextricable 
link  between  health  and  human  rights  is  not  an  ideology. 
The  link  is  an  exploration  that  calls  for  a vision  of  soci- 
ety sufficiently  coherent  and  meaningful  to  anchor  new 
creativity  and  energy  in  an  effort  to  insure  to  all.  the 
societal  conditions  in  which  their  physical,  mental,  and 
social  well-being  can  best  be  realized.  Human  rights  are 
only  ideas,  but  they  are  ideas  of  unusual  power  with  the 
capacity  to  change  lives  and  the  course  of  history.  Thus, 


a time  of  crisis  in  public  health  is  also  the  threshold  of  a 
rebirth. Dedication  to  solving  the  most  difficult  issues,  to 
societal  values  as  well  as  scientific  values,  and  to  believ- 
ing that  the  world  can  change  joins  public  health  to  the 
commitment  best  expressed  by  Martin  Luther  King 
when  he  said  that,  “the  moral  arc  of  history  is  long,  but 
it  bends  towards  justice.” 
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• Case  Reports,  Alerts,  and  Notices:  1,500  words 

• Commentaries:  2,000  words 

• Lessons  From  the  Practice:  1,000  words 

• Letters  to  the  Editor:  500  words 

• Epitomes:  800  words 

Manuscripts,  except  for  Case  Reports,  Epitomes,  and 
Lessons  From  the  Practice,  should  include  a nonstruc- 
tured  abstract  of  no  more  than  150-200  words  summa- 
rizing the  article.  Abstracts  should  include  a description 
of  the  purpose,  design,  patients,  results,  and  conclusions. 

Letters  to  the  Editor  must  be  double-spaced  and  will 
be  published  at  the  discretion  of  the  Editors.  They  may  be 
edited  for  style  and  brevity.  Those  of  a scientific  nature 
may  be  subject  to  peer  review.  They  should  be  no  more 
than  500  words  in  length.  Authors  will  be  sent  page 
proofs  before  publication. 

All  manuscripts  will  be  subject  to  peer  review  in 
addition  to  review  by  the  Editors  to  determine  the  origi- 


nality, validity,  and  importance  of  content  and  conclu- 
sions. Reviewers’  comments  will  be  returned  with  reject- 
ed manuscripts  at  the  discretion  of  the  Editors.  All 
reviewers  will  remain  anonymous  but  will  be  required  to 
state  possible  conflicts  of  interest. 

All  accepted  manuscripts  are  subject  to  copyedit- 
ing, and  the  corresponding  author  is  sent  edited  page 
proofs  for  approval  and  necessary  minor  changes. 
Excessive  changes  at  this  stage  may  result  in  a delay 
of  publication  or  withdrawal  of  the  paper.  No  changes 
will  be  made  after  the  final,  edited  version  has  been 
approved  by  the  corresponding  author  without  notify- 
ing the  author.  It  is  the  corresponding  author’s 
responsibility  to  clear  all  corrections  and  changes 
with  coauthors. 

Letter  of  Transmittal 


All  authors  must  sign  the  letter  of  transmittal,  with 
one  author  designated  as  correspondent  and  his  or  her 
name,  address,  and  telephone  and  fax  numbers  included. 

The  order  of  authorship  is  determined  by  the  authors. 
All  authors  should  meet  the  basic  criteria  for  authorship 
(as  stated  below).  Because  the  order  of  authorship  is 
assigned  in  different  ways,  its  meaning  cannot  be  inferred 
accurately  unless  it  is  stated  by  the  authors.  Authors  may 
explain  the  order  of  authorship  in  a footnote. 

A letter  of  transmittal,  except  for  one  accompanying 
a manuscript  from  US  Government  employees  whose 
work  was  done  as  part  of  their  official  duties,  must 
include  a paragraph  that  transfers  copyright:  “In  con- 
sideration for  reviewing  and  editing  my  submission,  the 
author(s)  undersigned  hereby  transfers,  assigns,  or  oth- 
erwise conveys  all  copyright  ownership  to  The  Western 
Journal  of  Medicine,  in  the  event  that  such  work  is  pub- 
lished by  the  journal.” 

The  letter  of  transmittal  must  include  a statement  of 
author  responsibility  signed  by  all  authors:  “I  have  par- 
ticipated in  the  conception  and  design  of  this  work  and 
in  the  writing  of  the  manuscript  and  take  public 
responsibility  for  it.  I have  reviewed  the  final  version 
of  the  manuscript  and  approve  it  for  publication.  I 
attest  to  the  validity  and  legitimacy  of  data  in  the  man- 
uscript and  agree  to  be  named  as  the  lead  author  or 
coauthor  of  the  manuscript.” 

The  letter  of  transmittal  must  include  a description  of 
sources  of  funding  and  the  role  of  sponsors,  including 
their  involvement,  if  any,  in  review  and  approval  of  the 
manuscript  for  publication.  The  letter  must  also  include 
a statement  of  financial  disclosure:  “I  warrant  that  I 
have  no  financial  interest  in  the  drugs,  devices,  or  pro- 
cedures described  in  the  enclosed  manuscript  (except  as 
disclosed  in  the  attached  statement).” 

Research  or  project  support  should  be  included  as  a 
footnote  to  the  manuscript  or  in  the  accompanying 
cover  letter. 


I 


f 

i 

t 


r 


WJM,  August  1998 — Vol  169,  No.  2 


123 


Manuscripts  concerned  with  experimental  investi- 
gation on  human  subjects  must  include  in  the  text  a 
statement  that  all  subjects  gave  their  informed  consent 
and  that  approval  was  obtained  from  the  appropriate 
ethics  committee. 

Acknowledgments  will  be  printed  on  a select  basis — 
to  acknowledge  those  who  contributed  to  but  were  not 
involved  in  the  writing  or  review  of  the  paper.  They 
should  not  include  persons  whose  work  on  the  manu- 
script was  a part  of  their  regular  duties. 

Preparation  of  Manuscripts 

Everything,  including  references,  tables,  figure  leg- 
ends, and  abstracts,  must  be  double-spaced. 

Please  submit  the  following:  The  original  manu- 
script, two  copies,  and  a copy  of  the  manuscript  on 
disk  (labeled  with  the  word  processing  program 
used).  Allow  a margin  of  2.5  to  4 cm  (1  to  1.5  in)  on 
both  sides.  Be  sure  to  include  the  references,  tables, 
and  figure  legends  on  the  disk.  Formatting  should  be 
kept  to  a minimum.  Manuscripts  transmitted  by  fac- 
simile machine  are  not  acceptable  unless  requested 
by  the  Editors. 

All  values  should  be  in  Systeme  International  (SI) 
units,  with  metric  equivalents  following  in  parentheses. 
Tempera-ture  readings  should  be  given  in  Celsius.  Use 
the  generic  name  of  drugs,  with  the  salt  or  ester  given  at 
the  initial  mention  of  a drug. 

Figures  (illustrations)  should  be  submitted  in  tripli- 
cate in  black  and  white,  unmounted  12.7  X 17.8  cm  (5 
X 7 in)  glossy  prints,  with  the  figure  number,  lead 
author’s  name,  and  top  of  the  photo  indicated  with  a 
label  on  the  back.  Patients  (and  relatives)  have  a right  to 
anonymity  in  published  clinical  documentation.  Details 
that  might  identify  patients  should  be  avoided  unless 
essential  for  scientific  purposes.  Masking  of  the  eye 
region  in  photographs  of  patients  may  be  inadequate 
protection  of  anonymity.  If  identification  of  patients  is 
unavoidable,  informed  consent  should  be  obtained.  This 
should  be  clearly  stated  and  proof  submitted  with  the 
manuscript.  Changing  the  data  on  patients  should  not  be 
used  as  a way  of  securing  anonymity. 

Figure  legends,  to  be  typed  in  sequence  on  the  same 
page,  should  be  in  complete  sentences.  Any  figures  or 
tables  previously  published  must  be  accompanied  by  a 
letter  of  permission  to  borrow  from  the  copyright  hold- 
er (the  previous  publisher).  The  permission  of  the 
authors  should  also  be  obtained.  The  Editors  discourage 
the  use  of  borrowed  figures  or  tables. 

Reprints 

A form  for  ordering  reprints  will  be  sent  to  the  cor- 
responding author  when  the  article  is  published. 
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IDAHO 


Make  One  Of  America's 
Best  Places  to  Live 
Even  Better. 


Where  You'll  Work. 

Primary  Health,  Idaho's  largest,  fastest-growing  integrat- 
ed health  care  system  whose  network  of  family  medicine 
immediate  care  centers,  by-appointment  family  practi- 
tioners, pediatricians  and  OB/GYNs  serves  beautiful 
southern  Idaho. 

Where  You'll  Live. 

In  a great  place  to  raise  a family  with  quality  schools, 
incredible  outdoor  recreation  and  a rural  atmosphere 
dose  to  a metropolitan  area  with  a beautiful  performing 
arts  center,  excellent  hospitals  and  professional  sports 

What  You'll  Get. 

The  financial  backing  and  medical  resources  of  a major 
health  care  network.  A competitive  salary,  ownership 
options,  flexible  work  and  call  schedules,  professional 
growth,  full  benefits  including  medical  and  dental  and 
much  more. 


Submit  CV  and  questions  to: 
BECKY  NELSON 

(800)  688-5008  ext  507  • FAX  (208)  344-4262 


Physician  Recruitment 
800  Park  Boulevard,  Suite  760 
Boise,  Idaho  83712 
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CALIFORNIA 


LOCUM  TENENS 

PERMANENT  PLACEMENTS 

Jim  Ellis  (800)  437-7676 


PHYSICIANS  WANTED 


Family  Practice 

OREGON/SOUTHWEST 

WASHINGTON 

Northwest  Permanence,  P.C.,  a stable, 
physician-managed  multispecialty  group 
of  over  550  physicians  providing  quality 
care  to  430,000  members  of  Kaiser 
Permanente  in  Oregon  and  Southwest 
Washington,  has  excellent  opportunities 
for  board  certified  or  eligible  family 
physicians.  Our  medical  offices  in 
Portland,  Oregon  have  an  outpatient 
clinical  position  that  includes  some 
urgent  care:  and  our  group  in  Longview 
has  one  position  that  requires  OB  skills 


Our  program  offers  a professionally  stim- 
ulating practice  in  one  of  the  most 
successful  managed  care  systems  in  the 
country.  We  also  offer  a competitive 
salary  (signing  bonus  for  Longview),  and 
a full  benefits  package  including  a gen- 
erous retirement  program,  professional 
liability  coverage,  sabbatical  leave  and 
more.  To  receive  additional  information, 
please  forward  inquiry  and  CV'  to: 
W.J.  Clark,  Director  of  Professional 
Resources,  Northwest  Permanente,  P.C., 
500  NE  Multnomah,  Suite  100, 
Portland,  OR  97232-2099.  (800)  813- 
3763.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 
Physicians  and  Surgeons 


PHYSICIANS  WANTED 


OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 
boberto@jeffnet.org. 

OCCUPATIONAL  MEDICINE  Locum  Tenens 
Pacific  Northwest  - Northwest  Permanente,  P.C., 
a physician-managed,  multispecialty  group,  has  a 
full-time,  six-month  to  one-year  locum  tenens 
opportunity  available  for  a Board  Certified  and/or 
residency  trained  occupational  medicine  physi- 
cian or  other  relevant  primary  care  trained  physi- 
cian, at  our  medical  offices  in  Oregon  and 
Southwest  Washington.  Our  Occupational 
Health  Program  has  19  physicians  and  covers 
outpatient  clinics  at  nine  sites  with  65,000  visits 
per  year,  an  Employee  Health  Service,  and  an 
Environmental  Safety  Program  serving  nearly 
6,000  employees.  We  offer  a competitive  salary 
and  benefit  package  which  includes  family  med- 
ical insurance,  paid  time  off,  professional  liability 
coverage,  and  a relocation  allowance.  Please  for- 
ward C.V.  to:  W.J.  Clark,  Director  of  Professional 
Resources,  NORTHWEST  PERMANENTE,  P.C., 
500  NE  Multnomah  St.,  Suite  100,  Portland,  OR 

97232-2099.  (800)  813-3763.  EOE. 

INTERNIST  - Contra  Costa  Regional  Medical 
Center  is  seeking  a well  qualified,  enthusiastic 
full-time  BC/BE  internist  to  join  our  staff  to  assist 
in  teaching  and  supervising  our  Family  Practice 
residents  and  to  staff  consult  and  continuity  clin- 
ics. The  position  requires  inpatient  and  outpa- 
tient skills  in  the  entire  spectrum  of  internal  med- 
icine, including  the  ICU,  and  might  be  particular- 
ly desirable  to  a recent  Chief  of  Medicine 
Resident  who  laments  the  lack  of  job  opportuni- 
ties to  teach  and  practice  the  full  range  of  inter- 
nal medicine.  CCRMC  offers  a brand  new  facili- 
ty, opened  in  January  '98,  extensive  outpatient 
clinics,  and  a widely  recognized  family  practice 
residency.  We  are  located  in  the  greater  Bay 
Area,  20  miles  from  Berkeley,  San  Francisco  and 
Oakland.  Interested  candidates  may  FAX  or  send 
a curriculum  vitae  to  Shelley  Pighin,  Hospital 
Administration,  2500  Alhambra  Avenue, 
Martinez,  CA  9455TFAX  (925)  370-5900  EOE. 
HOSPITALIST/PULMONOLOGIST  - NORTHERN 
CALIFORNIA  - Excellent  opportunity  for  BC/BE 
Hospitalist/Pulmonologist  to  join  an  80+  physician 
multispecialty  medical  group  in  beautiful  Santa 
Cruz,  California,  located  on  Monterey  Bay,  90  miles 
south  of  San  Francisco.  If  you  are  interested,  please 
send  current  CV  and  three  references  with  phone 
numbers  to:  President/CEO,  Santa  Cruz  Medical 
Clinic  2025  Soquel  Avenue,  Santa  Cruz,  CA  95062 
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Send  $5  to  cover  post  & hand  to: 
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389  East  Mt.  Pleasant  Avenue 
Livingston,  NJ  07039 
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FAMILY  PRACTICE  - SAN  FRANCISCO  BAY 
AREA  - Contra  Costa  Health  Services  is  looking 
forward  to  the  opening  of  the  Center  for  Health 
in  North  Richmond  in  January  1999.  The  Center 
will  reflect  the  cultural  and  ethnic  diversity  of  the 
community  and  provide  a variety  of  medical  and 
health  education  services  to  people  of  all  ages.  To 
staff  this  new  facility,  we  are  seeking  two  BC/BE 
Family  Practitioners  interested  in  being  part  of  an 
interdisciplinary  community.  In  addition  to  provid- 
ing medical  care,  staff  at  the  Center  will  be 
addressing  such  issues  as  TB,  substance  abuse, 
occupational/environmental  health,  domestic  vio- 
lence and  HIV  infection.  If  you  are  interested  in 
this  exciting  opportunity,  please  send  or  fax  your 
curriculum  vitae  to  Shelley  Pighin,  Hospital 
Administration,  2500  Alhambra  Avenue, 
Martinez,  CA  94553.  FAX  (925)  370-5900  EOE. 
FAMILY  PRACTICE  - SAN  FRANCISCO  BAY 
AREA  - The  Department  of  Family  Medicine  at 
the  Contra  Costa  Regional  Medical  Center  is 
seeking  a competent,  thorough  and  enthusiastic 
full-time  or  part-time  BC/BE  Family  Practitioner  to 
work  as  a clinician  in  our  east  county  Family 
Practice  Clinic.  CCRMC  is  a teaching  facility  with 
a nationally  recognized  Family  Practice  Residency 
Program.  This  position  offers  challenging  clinical 
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27049.  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 
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March  11-13,  1999 — The  Fourth  International  Conference  on  Continuous 
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Hyatt  Regency,  La  Jolla.  Thurs.-Sun.  Contact:  UCSF,  Jonathan  Eros.  (415) 
476-7978. 

October  14—16 — 13th  Annual  Primary  Care  Medicine:  Principles  and 

Practice.  UCSF  at  Cathedral  Hill  Hotel,  San  Francisco.  Wed.-Fri.  20  hrs. 
$550.  Contact:  Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco. 
CA  94143-0656.  (415)  476-5208. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAEP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

December  3-4 — Controversies  in  Women’s  Health.  UCSF  at  Cathedral  Hill 
Hotel,  San  Francisco.  Thurs.-Fri.  13  hrs.  Credit.  $370.  Contact:  UCSF 
(415)476-5208. 

January  14-17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency,  SF. 
Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO  Box  270469,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

January  14—17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt 
Regency,  SF.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  12-14,  1999 — California  Academy  of  Family  Physicians  (CAFP) 
51  st  Annual  Scientific  Assembly.  San  Diego  Concourse,  San  Diego,  CA. 
40  hrs.  Contact:  Clark  Franklin,  CAFP,  1 14  Sansome  Street,  Suite  1305, 
San  Francisco,  CA  94104-3824.  (415)  394-9121  or  fax  (415)  394-9119. 

May  14-18,  1999 — Primary  Care  Essentials,  San  Francisco,  CA.  Sponsored 
by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Grand  Hyatt 
on  Union  Square,  San  Francisco,  CA.  Method:  AV.  L,  SB,  W.  Thurs-Sun.  32 
hrs  credit:AMA,  AOA,  AAFP.  $750.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs. 

(909)  824-4963. 

STAN:  Stanford  University.  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California.  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine.  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles.  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California.  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


GERIATRICS 

September  18 — Ethnicity  and  the  Dementias.  UCLA  at  Queen  Mary.  Long 
Beach.  Fri.  7 hrs.  $95.  ContactTucio  Arruda,  10945  Le  Conte  Ave.  Ste.  2339, 
Los  Angeles,  CA  9<X)95- 1 687.  (3 1 0)  3 1 2-053 1 . 

November  8-11 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego.  CA 92198.  (800)  993-2632  or  (6 1 9)  674-5200. 

INFECTIOUS  DISEASE 

September  10 — Immunization  Update  1998  Satellite  Course.  California  Dis- 
tance Learning  Health  Network  at  various  sites  throughout  California.  Thurs. 
2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

October  29-30 — Globally  Emerging  Viral  Infections.  UCSF  at  Crowne 
Plaza  Hotel-Union  Square,  SF.  Thurs-Fri.  12  hrs.  $415-$470.  Contact: 
UCSF  (415)476-5808. 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200:  http://www.cmea.com 

November  19 — Preparing  for  the  Coming  Influenza  Pandemic  Satellite 
Course.  California  Distance  Learning  Health  Network  at  various  sites 
throughout  California.  Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619) 
594-3348. 

December  2-6 — Internal  Medicine-  1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton.  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales.  PO  Box  270469,  San  Diego.  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

December  3 — Surveillance  of  Vaccine-Preventable  Diseases  Satellite  Course. 
California  Distance  Learning  Health  Network  at  various  sites  throughout  Cal- 
ifornia. Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

December  9 — AIDS-Associated  Malignancies:  Biology  and  Clinical  Manage- 
ment. UCSF  at  Palace  Hotel,  San  Francisco.  Wed.  Credit  4.5  hours.  $135.  Con- 
tact: UCSF  (415)  476-5208. 

December  10-12 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace  Ho- 
tel, San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact:  UCSF  (415) 
476-5208. 

INTERNAL  MEDICINE 

October  2-3 — Consensus  Symposium  on  Improving  Migraine  Manage- 
ment. JW  Marriott  Hotel,  Washington,  DC.  Contact:  Ann  Mitchell,  (609) 
423-7222  or  fax  (609)  423-3420. 

October  9-13 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego,  CA.  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198-2469. 
(800)  993-2632  or  (619)  674-5200.  http//www.cmea.com. 

March  19-25,  1999 — Internal  Medicine,  San  Diego  CA.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  To  be  held  at  the  Hotel  Coronado. 
San  Diego.  CA.  Method:  AV,  L,  SB.  W.  Fri-Thurs.  45  hrs  credit:AMA, 
AOA.  AAFP.  $895.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


NEPHROLOGY 

October  2-8 — 13th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Beverly  Hilton  Hotel,  Beverly  Hills.  Fri-Thurs.  44.5  hrs.  $800.  Contact: 
UCLA  (310)  794-2620. 


NEUROLOGY 

October  10 — Brain  Attack'98  UCLA  at  Beverly  Hilton  Hotel,  Beverly 
Hills.CA.  Fee  $85.  Contact  Sheryl  Crowley,  Office  of  Continuing  Medical 
Education,  UCLA  School  of  Medicine.  (3 10)  794-3324. 


OB/GYN 

October  23-27 — OB/GYN  Review.  Red  Lion  Hotel.  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles,  CA  90033-1039;  Phone 
(213)  342-2555  or  (800)  USC- 1 1 19;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme@hsc.usc.edu. 
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February  11-14.  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Islandia.  San  Diego.  CA. 
Method:  AV.  L.  SB.  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  27049.  San  Diego.  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

February  25-28.  1999 — Office  Gynecology  and  Women's  Health  for  the 
Primary  Care  Physician.  Orlando,  FL.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Buena  Vista  Palace  at  Walt  Dis- 
ney World  Village.  Orlando.  FT.  Method:  AV,  L.  SB.  W.  Thurs-Sun.  20  hrs 
credit:AMA.  AOA.  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049.  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


OCCUPATIONAL  & ENVIRONMENTAL 

October  5-9 — Occupational  and  Environmental  Medicine  I.  UCSF  at 
Radisson  Miyako  Hotel.  San  Francisco.  Mon.-Fri.  40  hrs.  $725.  Contact: 
Postgraduate  Programs.  Box  0656.  UCSF.  San  Francisco,  CA  94143-0656. 
(415)476-5208.  " 

ONCOLOGY 

September  24—26 — 22nd  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  San  Diego  Hotel  & Marina.  Thurs.-Sat.  16.5  hrs. 
$425-$450.  Contact:  Stevens  Cancer  Center.  Scripps  Memorial  Hospital. 
9888  Genesee  Ave..  La  Jolla.  CA  92037.  Tuthanne  Crawford  (619)  626-6794. 


OTOLOGY 

November  5-7 — San  Francisco  Otology  and  Neurotologv  Update-1998. 
UCSF  at  Ritz-Carlton  Hotel  San  Francisco.  Thurs-Sat.  19  hrs.  $475.  Con- 
tact:UCSF  (415)476-5808. 


ORTHOPEDICS 

January  14-17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Medical 
Education  Associates.  To  be  held  at  the  Hyatt  Regency,  La  Jolla.  San  Diego. 
CA.  Method:  AV.  L.  SB.  W.  Thurs-Sun.  20  hrs  credit:AMA.  AOA.  AAFP. 
$575.  Contact:  Victoria  Gonzales.  P.O.  Box  27049.  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  New  Orleans,  LA.  Sponsored  by  Continuing 
Medical  Education  Associates.  To  be  held  at  the  Royal  Sonesta  Hotel.  New 
Orleans,  LA.  Method:  AV.  L.  SB.  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician.  Las  Vegas.  NV.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Caesars  Palace.  Las  Vegas.  NV. 
Method:  AV.  L.  SB.  W.  Sun-Wed.  20  hrs  credit:AMA.  AOA.  AAFP.  $575. 
Contact:  Victoria  Gonzales.  P.O.  Box  27049.  San  Diego.  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 


PEDIATRICS 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort.  Aptos.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 

September  26 — Child's  Brain  Dav-Practical  Management  of  Childhood 
CNS  Disorders.  UCSF  at  UCSF.  Sat.  6.5hrs.  $150.  Contact:UCSF  (415) 
476-5808. 

January  29-31.1999 — 37TH  Clinical  Conference  Pediatric  Anesthesiology. 
Disneyland  Hotel,  1 150  W.  Cerritos  Avenue.  Anaheim.  CA  92802.  Sponsored 
by  The  Pediatric  Anesthesiology  Foudation.  $250-$295.  Contact  David  J 
Steward.  M B..  Program  Director,  Pediatric  Anesthesiology  Conference  Box 
#3.  Childrens  Hospital  Los  Angeles.  P.O.  Box  54700.  Los  Angeles.  CA 
90054.  (213)  669-2262  or  fax  (213)  660-8983. 

February  14-17.  1999 — Pediatrics  Update  1999,  San  Diego,  CA.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Hyatt  Islandia, 
San  Diego.  CA.  Method:  AV.  L.  SB.  W.  Sun- Wed.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales.  P.O.  Box  27049.  San  Diego.  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  28-March  3,  1999 — Pediatrics  Update  1999,  Orlando.  FL.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Buena 
Vista  Palace  at  Walt  Disney  World  Village,  Orlando.  FL.  Method:  AV.  L. 
SB.  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA.  AAFP.  $575.  Contact:  Victo- 
ria Gonzales,  P.O.  Box  27049.  San  Diego.  CA  92198.  (800)  993-2632  or 
(619)674-5200. 


PSYCHIATRY 

November  6-8 — 44th  Annual  Group  Therapy  Symposium.  UCSF  at  UCSF. 

Fri-Sun.  20  hrs.  $295-$340.  Contact:UCSF‘(415)  476-5808. 


RADIOLOGY 

October  3—1 — Ultrasound  Update:  1998.  UC  Davis  at  Doubletree  Hotel, 
Sacramento.  Sat.-Sun.  10  hrs.  $235.  Contact:  (916)  734-5390. 

October  23-25 — 18th  Annual  Comprehensive  Review  of  Vascular  and  In- 
terventional Radiology.  The  Hotel  Del  Coronado,  San  Diego.  Credit  19 
hrs.  AMA.  $300-$500.  Contact:  Rvals  & Associates,  Inc..  PO  Box  1925, 
Roswell.  GA.  30077-1925:  (770)641-9773  or  fax  (770)552-9859:  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com 

October  26-November  1 — 23rd  Annual  San  Diego  Postgraduate  Radiol- 
ogy Review  Course.  The  Hotel  Del  Coronado,  San  Diego.  Credit  39  hrs. 
AMA.  $700-$995.  Contact:  Ryals  & Associates.  Inc.,  PO  Box  1925, 
Roswell.  GA,  30077-1925:  (770)641-9773  or  fax  (770)552-9859:  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com. 

October  29-November  1 — 2nd  Annual  Intensive  Review  of  Neuro.  Head, 
and  Neck  Radiology.  The  Four  Seasons  Resort  Hotel,  Newport  Beach, 
California.  Credit  28  hrs.  AMA.  $450-$725.  Contact:  Ryals  & Associates, 
Inc.,  PO  Box  1925.  Roswell,  GA,  30077-1925:  (770)641-9773  or  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com.  www.ryalsmeet.com 

October  30-November  1 — Breast  Imaging  and  Interventions  Update.  The 
Hotel  Del  Coronado.  San  Diego.  Credit  15  hrs.  AMA.  $275-$450.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925: 
(770)641-9773  or  fax  (770)552-9859:  email:  webmaster@ryalsmeet.com. 
www.ryalsmeet.com 

February  25-28.  1999 — Up  to  Date  Radiology  in  the  Desert.  Mira  Monte  Re- 
sort. Indian  Wells,  California.  Credit  26  hrs.  AMA.  $495-$750.  Contact: 
Ryals  & Associates.  Inc..  PO  Box  1925,  Roswell.  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

SURGERY 

SSeptember  1 8 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT,  Fairfield. 
Fri.  Contact:  (916)  734-7203. 

GENERAL/MULTIDISCIPLINARY 

October  22-23 — Seventh  Symposium  on  Clinical  Trials:  Design,  Methods, 
and  Controversies.  UCSF  Laurel  Heights  Campus.  San  Francisco.  Con- 
tact: UCSF  Office  of  Continuing  Medical  Education  (415)  476-4251  or  fax 
(415)476-0318. 

October  26-28 — Telemedicine  IV.  UC  Davis  at  Hilton  Hotel,  Anaheim. 
Mon.-Wed.  Contact:  (916)  734-5390. 

May  16-19,  1999 — Alternative  Medicine,  Scottsdale,  AZ.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Mariott  Camel- 
back  Inn.  Scottsdale,  AZ.  Method:  AV.  L.  SB.  W.  Sun-Wed.  20  hrs 
credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049.  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


LOSS  PREVENTION 

October  13 — Preventing  "Failure  to  Diagnose”  Malpractice  Claims.  Med- 
ical Insurance  Exchange  of  California,  at  Doubletree  Hotel.  Redding.  Tues. 
Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  221-4521. 

October  20 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Holiday  Inn  Select. 
Fairfield.  Tues  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp 
(800)  227-4527. 

November  3 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at 
Santa  Fe  Bar  and  Grill.  Berkeley.  Tues.  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

November  10 — Preventing  "Failure  to  Diagnose”  Malpractice  Claims. 

Medical  Insurance  Exchange  of  California,  at  San  Francisco  Medical  Soci- 
ety. Wed.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  221-4521. 

November  11 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at  Em- 
bassy Suites  Hotel.  Walnut  Creek.  Wed.  Free  or  $40  for  non  members.  Con- 
tact: MIE  (800)  227-4527. 
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LEARNING  SPANISH 

September  18-21  (Los  Angeles);  October  2-5  (San  Diego);  October  23-26  (Los 
Angeles);  December  4-7  (San  Diego);  January  22-25  (Los  Angeles) — Con- 
versation in  Spanish.  Maricopa  Health  System.  36  hrs.  $695.  Contact:  Rios 
Associates  (520)  881-3295;  (619)  218-4875:  Fax  (520)  325-4258. 

HOME  STUDY/SELF  ASSESSMENT 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association,  (800)  880-1300; 
http://www.texmed.org/health_science/hs_poep.html 


COLORADO 

This  listing  of  continuing  medical  education  programs  in  Col- 
orado is  compiled  by  the  Denver  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to;  Mr  Robert  L.  Kennedy,  Denver  Medical  Soci- 
ety, 1850  Williams  Street,  Denver,  CO  80218;  or  telephone 
(303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado  So- 
ciety of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurologists, 
(303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St  An- 
thony Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell,  (303) 
629-3678. 

February  4-6, 1999 — Neurology  For  The  Non-Neurologist.  Hyatt  Regency,  Can- 
cun  Mexico.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court.  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-573 1 . 

February  5-7,  1999 — Arrhythmias:  Interptretation,  Diagnosis  & Management 
MGM  Grand,  Las  Vegas.  NV  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources.  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  12-14,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Beaver  Run  Resort,  Breckenridge,  CO.Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1 500  West  Canal  Court,  Suite 
500,  Littleton.  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

February  19-21,  1999 — Managing  Respiratory  Diseases.  Marriot’s  Casa  Ma- 
rina.Key  West,frL.  Fee  $375.  Contact  Linda  Main.  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  25-27,  1999 — Dermatology  For  The  Non-Dermatologist.  Atlantis  Par- 
adise Resort.  Bahamas.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  26-28,  1999 — Coronary  Heart  Disease  Update.  Hilton  Tapatio  Cliffs, 
Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  12-14,  1999 — Dermatology  For  The  Non-Dermatologist.Riviera  Hotel 
& Casino,  Las  Vegas,  NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordina- 
tor, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Neurology  For  The  Non-Neurologist.  Grand  Beach  Re- 
sort, St.  Thomas.  USVJ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Mamott’s  Beach  Resort.  St.  Grand  Cayman.  Fee  $375.  Contact  Linda  Main, 
Meetings  Coordinator,  Medical  Education  Resources.  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 


March  26-28,  1999 — Managing  Respiratory  Diseases.  Buena  Vista  Palace.Or- 
lando.FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  15(X)  West  Canal  Court,  Suite  5(X).  Littleton.  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Coronary  Heart  Disease  Update.  Hyatt  Regency,  Aruba 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731 . 

April  8-10.  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans.  The 
Westin  Resort,  St  John,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator. Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500.  Little- 
ton. CO  80120^4569.  (800)  42 1 -3756,  (303)  798-9682  or  Fax  (303)  798-573 1 . 

April  9-11,  1999 — Arrhythmias:  Interptretation,  Diagnosis  ^Management 
Hilton  Tapatio  Cliffs,  Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-1569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 

April  9-11,  1999 — Neurology  For  The  Non-Neurologist.  Marriott’s  Casa  Ma- 
rina, Key  West,  FT.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756.  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Managing  Respiratory  Diseases.  Bally's,  Las  Vegas,  NV. 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  [Education  Re- 
sources. 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Dermatology  For  The  Non-Dermatologist.  Parc  Fifty-five. 
San  Francisco,  CA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  1999 — Dermatology  For  The  Non-Dermatologist.  South  Sea 
Plantation,  Captiva  Island,  FT.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton. CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  Clinical  Endocrinology  For  Primary  Care  Physicans.  Hyatt 
Regency,  New  Orleans,  LA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14—16,  1999 — Managing  Respiratory  Diseases.  Hilton  Resort,  Hilton 
Head,  SC.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14—16,  1999 — Neurology  For  The  Non-Neurologist.  Bally’s,  Las  Vegas, 
NV.  Fee  $375.  Contact  Linda  Main.  Meetings  Coordinator,  Medical  [Education 
Resources.  1500  West  Canal  Court,  Suite  500,  Littleton.  CO  80120-4569.  (800) 
421-3756.  (303)  798-9682  or  Fax  (303)  798-5731. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050  or 
(800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in  Idaho 
is  compiled  by  the  Ada  County  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Ada  County  Medical  Society,  Inc.  305  W.  Jeffer- 
son, PO  Box  2668,  Boise,  Idaho  83701.  (208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  871 09,  at  least  two  months  in  advance.  For  information  on 
CME  accreditation  or  on  the  CME  requirements  of  the  New 
Mexico  Board  of  Medical  Examiners,  please  write  to  the  above 
address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution  for 
current  details. 
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October  12-15 — Neuroradiologv  for  the  Practicing  Radiologists— The 
Robert  Jahnke  Memorial  Course.  Hotel  Loretto,  Santa  Fe.  New  Mexico. 
Approx.  20  hrs.AMA.  $695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box 
1925.  Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Practice 
Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele.  DO.  (505) 
275-7267. 

October  1 1-16 — Update  and  Review  of  Internal  Medecine  1998.  Marriot  Ho- 
tel. Albuquerque.  New  Mexico.  53  hrs.  Credit  AMA  and  American  Academy 
of  Family  Physicians.  Contact:  The  University  of  New  Mexico  Office  of 
Continuing  Medical  Education.  Health  Sciences  & Services  Bldg.,  Room 
140Campus  Box  713,  Albuquerque,  NM  87131-5126.  (505)  272-3942  or  fax 
(505)  272-8604.  http://hsc.unm.edu/cme. 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box  713, 
Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


September  11 — Ophthalmology-Clinical  Faculty  Day.  John  Moran  Eye  Cen- 
ter, Salt  Lake  City.  7 hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  17-20 — Innovative  Techniques  in  Plastic  Surgery.  Wort  Hotel, 
Jackson,  Wyoming.  16  hrs.  Credit  AMA.  Contact:  (801 ) 581-8664:  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  29-October  3 — International  Workshop  on  Magnetic  Resonance 
Angiography.  Prospector  Square  Hotel  and  Conference  Center.  Park  City. 
Not  designated  Category  1.  Contact:  (801)  581-8664;  fax  (801)  581-3647; 
email:  Rosalie.Lammle@hsc.utah.edu. 

October  2-3 — Western  Intermountain  Neurological  Organization.  Univer- 
sity Park  Hotel,  Salt  Lake  City.  12  hrs.  Credit  AMA.  Contact:  (801)  581- 
8664;  fax  (801 ) 581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

October  9-11 — Intensive  Interactive  Head  and  Neck  Imaging  Course.  Uni- 
versity Park  Hotel.  Salt  Lake  City.  23  hrs.  Credit  AMA  PRA. October  6-8, 
Preconference  mini-fellowship  (limited  to  course  attendees).  University  of 
Utah  School  of  Medicine,  Department  of  Radiology.  Contact:  (801)  58 1 - 
8664:  fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

January  6-10,  1999 — MRI  at  Snowbird.  Cliff  Lodge,  Snowbird,  Utah.  Credit 
20  hrs.  AMA.  $400-$650.  Contact:  Ryals  & Associates.  Inc..  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773  or  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1 100,  Seattle,  WA  98121;  or 
phone  (206)  441-9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center.  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth,  No. 
203,  Tacoma,  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON) — Contact:  U/W  School  of  Medicine.  Div.  of 
CME,  SC-50,  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center,  PO  Box  900,  Seattle,  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education.  2033  Sixth 
Ave.  Ste  1 100,  Seattle,  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  November 
6-8,  1998 — Scottsdale  Headache  Symposium  Scottsdale  at  Marriott’s 
Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720. 

Annual  Meeting  and  Course:  International  Spine  Imaging  Symposium.  Febru- 
ary 15-17,  1999.  Registry  Resort,  Naples,  Florida.  Credit  19.5  hrs.  AMA.  $250- 
$650.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077- 
1925;  (770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3,  1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at  the 
Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration  with 
the  European  Academy  of  Allergology  and  Clinical  Immunology.  Contact: 
Prof.  Dr.  B.  Wuthrich.  Zurich,  41-1-255-3079,  fax  41-1-255-4431. 

Breast  Imaging  Today  and  Tomorrow.  November  2-5.  1998.  The  Ritz-Carl- 
ton  Resort  Hotel,  Naples  Florida.  Credit  26  hrs.  AMA.  $650.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641- 
9773:  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  January  25-28,  1999.  Boca  Raton  Re- 
sort and  Club,  Boca  Raton,  Florida.  Credit  23  hrs.  AMA.  $495-$695.  Con- 
tact: Ryals  & Associates,  Inc..  PO  Box  1925.  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  February  15-19,  1999.  Buena  Vista 
Palace  Resort  and  Spa,  Lake  Buena  Vista.  Florida.  Credit  23  hrs.  AMA.  $495- 
$695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925.  Roswell,  GA,  30077- 
1925;  (770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

CT-MRI  State  of  the  Art.  October  15-18,  1998.  The  Hamilton  Princess,  Hamil- 
ton, Bermuda.  18  hrs.  $320-$450.  Contact:  Ryals  and  Associates,  Inc.,  PO. 
Box  1925,  Roswell,  GA  30077-1925.  (770)  641-9773  or  fax  (770)  552-9859. 

Internal  Derangements  of  Joints  October  9-11,  1998.  The  Westin  River  North. 
Chicago,  Illinois.  Credit  19  hrs.  AMA.  $695.  Contact:  Ryals  & Associates, 
Inc..  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 
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THE  INTERNATIONAL  SKELETAL  SOCIETY-  September  9-12,1 998— 25th 
Annual  Refresher  Course:  Diagnosis  & Management  of  Musculoskeletal 
Disorders  Jury's  Hotel,  Dublin,  Ireland.  Credit  25  hrs.  AMA.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641- 
9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

The  Missed  or  Delayed  Diagnosis  of  Breast  Cancer.  October  15-18,  1998. 
Four  Seasons  Hotel,  Atlanta,  Georgia.  Credit  18  hrs.  AMA.  $450-$695.  Con- 
tact: Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell.  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmastei@ryalsmeet.com. 

Mt.  Sanai  1998  Body  Imaging  Update.  October  10-13,  1998.  The  Plaza  Ho- 
tel, New  York,  NY.  Credit  22.5  hrs.  AMA.  $695.  Contact:  Ryals  & Associ- 
ates, Inc.,  PO  Box  1925,  Roswell,  GA.  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

Musculoskeletal  MR.  October  22-25,  1998.  The  Westin  Resort  Hotel,  Hilton 
Head,  South  Carolina.  Credit  18  hrs.  AMA.  $650.  Contact:  Ryals  & Associ- 
ates, Inc..  PO  Box  1925.  Roswell,  GA.  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

Musculoskeletal  MR.  January  18-22,  1999.  The  Ritz-Carlton  Resort  Hotel, 
West  Palm  Beach.  Florida.  Credit  22.5  hrs.  AMA.  $450-$695.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925.  Roswell,  GA,  30077-1925;  (770)641- 
9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 


5th  Annual  Neuroradiology  : A Comprehensive  Review.  February  2-6,  1999.  The 
Ritz-Carlton  Resort  Hotel,  West  Paint  Beach,  Florida.  Credit  24  hrs.  AMA.  $450- 
$695.  Contact:  Ryals  & Associates.  Inc..  PO  Box  1925,  Roswell,  GA,  30077- 
1925;  (770)641-9773:  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

58th  Annual  American  Occupational  Health  Conference.  April  23-30.  1999. 
Ernest  N.  Mortal  Convention  Center,  New  Orleans,  Louisiana.  Contact:  ACOEM 
Education  Dept..  55  W.  Seeger  Road.  Arlington  Heights,  IL  60005:  (847)  228- 
6850  or  fax  (847)  228-1856;  www.acoem.org. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville.  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm@cjp.com 


HIV/AIDS  Prevention,  Early  Intervention 
and  Health  Promotion: 


A Self-Study  Module 
for  Rural  Health 
Care  Providers 


On  the  Internet:  http://www.uchsc.edu/sm/aids 

(Providers  unable  to  access  the  Internet  may  call  toll-free: 

I -888-861 -8536  to  request  a printed  edition.) 


The  self-study  module  prepares  health 
care  providers  to: 

• educate  their  patients  to  identify 
and  reduce  their  risk  for  HIV 
infection 

• identify  HIV-infected  patients  as 
early  as  possible  to  maximize 
health  outcomes 

• encourage  HIV-infected  patients 
to  employ  strategies  to  maintain 
active,  symptom-free  lives. 


Continuing  Education  Activity 

• Free  of  charge 

• CME  and  CEUs  available 
for  physicians,  physician 
assistants,  and  nurses 


Mountain-Plains  Regional 
AIDS  Education  and  Training  Center 

University  of  Colorado  Health  Sciences  Center 
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Ischemic  Heart  Disease  and  Stroke  Mortality  in 
African-American,  Hispanic,  and  Non-Hispanic  White 
Men  and  Women,  1985  to  1991 

ANDREW  j.  KARTER,  PhD,  Oakland,  California ; jEANNIE  M.  CAZZANIGA,  PhD,  Sacramento,  California; 

RICHARD  D.  COHEN,  MA,  Berkeley,  California ; MICHELE  L.  CASPER,  PhD,  Atlanta,  Georgia;  BONNIE  D.  DAVIS,  PhD, 
Sacramento,  California;  and  GEORGE  A.  KAPLAN,  PhD,  Ann  Arbor,  Michigan 

We  compare  recent  trends  in  ischemic  heart  disease  (IHD)  and  stroke  mortality  in  California  among 
the  6 major  sex-racial  or  -ethnic  groups.  Rates  of  age-specific  and  -adjusted  mortality  were  calculated 
for  persons  aged  35  and  older  during  the  years  1 985  to  1991.  Log-linear  regression  modeling  was  per- 
formed to  estimate  the  average  annual  percentage  change  in  mortality.  During  1985  through  1991, 
the  mortality  for  IHD  and  stroke  was  generally  highest  for  African  Americans,  intermediate  for  non- 
Hispanic  whites,  and  lowest  for  Hispanics.  Age-adjusted  mortality  for  IHD  declined  significantly  in  all 
sex-racial  or  -ethnic  groups  except  African-American  women,  and  stroke  rates  declined  significantly  in 
all  groups  except  African-American  and  Hispanic  men.  African  Americans  had  excess  IHD  mortality  rel- 
ative to  non-Hispanic  whites  until  late  in  life,  after  which  mortality  of  non-Hispanic  whites  was  higher. 
Similarly,  African  Americans  and  Hispanics  had  excess  stroke  mortality  relative  to  non-Hispanic  whites 
early  in  life,  whereas  stroke  mortality  in  non-Hispanic  whites  was  higher  at  older  ages.  The  lower  IHD 
and  stroke  mortality  among  Hispanics  was  paradoxical,  given  the  generally  adverse  risk  profile  and  so- 
cioeconomic status  observed  among  Hispanics.  An  alarmingly  high  prevalence  of  self-reported  cardio- 
vascular disease  risk  factors  in  1994  to  1996,  particularly  hypertension,  leisure-time  sedentary  lifestyle, 
and  obesity,  is  a serious  public  health  concern,  with  implications  for  future  trends  in  cardiovascular  dis- 
ease mortality.  Of  particular  concern  was  the  growing  disparities  in  stroke  and  IHD  mortality  among 
younger-aged  African  Americans  relative  to  Hispanics  and  non-Hispanic  whites. 

(Karter  A),  Gazzaniga  JM,  Cohen  RD,  Casper  ML,  Davis  BD,  Kaplan  GA.  Ischemic  heart  disease  and  stroke  mortality  in 
African-American,  Hispanic,  and  non-Hispanic  white  men  and  women,  1 985  to  1 991 . West  J Med  1 998;  1 69:1 39-1 45) 


In  the  United  States,  mortality  attributable  to  the  two 
major  forms  of  cardiovascular  disease  (CVD), 
ischemic  heart  disease  (IHD)  and  stroke,  has  varied  con- 
siderably among  the  three  major  racial  or  ethnic  groups, 
African  Americans,  non-Hispanic  whites,  and  Hispan- 
ics.1 Overall,  CVD  mortality  has  dropped  considerably 
since  1970,  although  the  rate  of  the  decline  appears  to  be 
slowing.2  7 Trends  in  minority  populations  have  not  been 
as  favorable,  resulting  in  a widening  racial  or  ethnic  dis- 
parity.4-6 Consequently,  the  identification  and  continued 
monitoring  of  high-risk  subgroups  are  important  compo- 
nents of  CVD-prevention  efforts. 

Although  trends  in  CVD  mortality  in  African  Ameri- 
cans and  non-Hispanic  whites  have  been  well  docu- 


mented. recent  published  information  for  this  country's 
fasting  growing  minority,  Hispanics,  is  relatively  scarce, 
especially  with  regard  to  stroke.78  Documenting  trends 
in  Hispanics  is  of  particular  interest  because  of  their 
paradoxically  low  CVD  mortality  despite  unfavorable 
cardiovascular  risk  profiles.910  Historically,  less  than 
half  of  the  states  have  collected  Hispanic  race  or  ethnic- 
ity on  death  records,  and  in  most  cases,  the  practice 
began  within  the  past  decade.  The  distribution  of  CVD 
risk  factors  varies  among  the  three  major  Hispanic  sub- 
groups— Mexican  Americans,  Cuban  Americans,  and 
Puerto  Ricans" — and,  in  turn,  the  distributions  of  these 
subgroups  vary  widely  from  state  to  state,  making  the 
pooling  of  data  problematic.  California  has  reliably 
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ABBREVIATIONS  USED  IN  TEXT 

BRFSS  = Behavioral  Risk  Factor  Surveillance  System 
CVD  = cardiovascular  disease 

ICD-9  = International  Classification  of  Diseases.  9th  Revision 
IHD  = ischemic  heart  disease 
MI  = myocardial  infarction 


recorded  Hispanic  origin  on  death  certificates  since 
1985.  The  Hispanic  population  in  California  is  over- 
whelmingly Mexican  American  and  represents  about 
35%  of  Hispanics  in  the  US  population.  In  addition.  Cal- 
ifornia has  a large  African-American  population,  pro- 
viding adequate  statistical  power  for  racial-ethnic  com- 
parisons. In  this  article,  we  examine  the  trends  in  IHD 
and  stroke  mortality  among  these  three  major  racial-eth- 
nic groups  in  California  during  the  years  1985  to  1991 
and  recent  results  from  the  California  Behavioral  Risk 
Factor  Surveillance  System  (BRFSS). 

Methods 

Mortality  data  for  California  residents  were  obtained 
from  the  death  certificate  computer  files  of  the  California 
Department  of  Health  Services,  Health  Data  and  Statis- 
tics Branch,  Health  Demographics  Section  for  1985  to 
1991.  The  computer  files  were  searched  for  underlying- 
cause-of-death  codes  410  to  414  (IHD)  and  430  to  438 
(stroke)  according  to  the  International  Classification  of 
Diseases,  9th  Revision  (ICD-9).12  Race-  or  ethnicity-spe- 
cific population  estimates  for  California  residents  were 
obtained  from  the  California  Department  of  Finance. 

Race-  or  ethnicity-specific,  age-adjusted  mortality 
rates  for  ages  35  and  older  were  calculated  using  the 
1980  US  census  as  the  standard  for  direct  adjustment.13 
Numerators  of  the  age-specific  rates  were  based  on  IHD 
and  stroke  deaths  in  ten-year  age  intervals  to  increase 
the  stability  of  each  age-sex-racial  or  -ethnic  stratum. 
The  relative  change  (average  annual  percentage  change 
in  the  rate)  in  IHD  mortality  was  estimated  using  a log- 
linear  model  that  assumes  a constant  proportional 
change.14  Statistical  interactions  between  the  relative 
change  and  race  or  ethnicity  were  assessed  as  a test  of 
statistical  differences  in  the  trends.  Age-specific  rate 
ratios  were  calculated  using  non-Hispanic-white  age- 
specific  rates  as  the  referent  group.  Results  from  the 
California  BRFSS  for  the  years  1994  to  1996  were  used 
to  estimate  the  prevalence  of  selected  cardiovascular 
risk  factors,  after  age-adjusting  to  the  1990  California 
population.  The  BRFSS  sample  sizes  for  men  and 
women,  respectively,  were  as  follows:  African  Ameri- 
can, 274  and  406;  Hispanic,  1,217  and  1,559;  and  non- 
Hispanic  white,  3,4 1 3 and  4,296.  In  this  article,  the  term 
“race  or  ethnicity”  is  meant  to  reflect  the  combination 
of  defining  human  physical-biologic  variations  and 
adaptations,  as  well  as  the  social  context,  including  his- 
torical conditions,  economic  and  social  factors,  and 
political  and  cultural  forces.15 


Results 

Ischemic  Heart  Disease 

For  men,  between  1985  and  1991,  the  age-adjusted  rates 
of  IHD  mortality  in  California  were  consistently  lowest 
for  Hispanics,  whereas  those  in  African-American  and 
non-Hispanic-white  men  were  similar.  For  women,  the 
age-adjusted  rates  of  IHD  mortality  were  consistently 
lowest  for  Hispanics  and  highest  for  African  Americans. 
The  racial  or  ethnic  differences  were  substantial,  with 
about  a twofold  higher  age-adjusted  IHD  mortality  in 
African-American  and  non-Hispanic-white  men  than  in 
Hispanic  men  and  in  African-American  women  than  in 
Hispanic  women. 

During  this  period,  the  age-adjusted  IHD  mortality 
declined  more  for  men  than  for  women  in  each  of  the 
three  racial  or  ethnic  groups  (Table  1).  For  men,  non- 
Hispanic  whites  had  the  largest,  Hispanics  intermediate, 
and  African  Americans  the  smallest  decline  in  rates.  For 
women.  Hispanics  again  had  the  largest  and  non-His- 
panic  whites  had  slightly  lesser  declines,  whereas 
African  Americans  showed  no  significant  decline  (95% 
confidence  interval  includes  zero).  Among  African- 
American  women,  there  was  a slight  increase  in  IHD 
mortality  during  the  early  years;  however,  by  1991  the 
rate  had  dropped  back  to  the  level  observed  in  1985. 
Racial-ethnic  differences  in  these  trends  were  not  statis- 
tically significant  for  men  ( P - .15),  but  approached 
significance  in  women  ( P = .08). 

During  1985  to  1991.  the  age-specific  rates  (Table  2) 
were  consistently  lowest  for  Hispanics  among  both  men 
and  women.  Among  men.  the  age-specific  IHD  mortali- 
ty was  lower  for  non-Hispanic  whites  than  for  African 
Americans  until  midlife,  after  which  a “crossover” 
occurred,  and  African  Americans  had  lower  rates  during 
the  older  ages.  The  age  of  mortality  crossover  for 
African-American  and  non-Hispanic  whites  changed 
over  time  as  well,  ranging  from  the  60s  during  1985  to 
the  80s  in  1991 . A similar  pattern  was  observed  between 
non-Hispanic-white  and  African-American  women, 
although  the  age  at  mortality  crossover  was  later.  In  gen- 
eral, the  age-specific  IHD  rates  for  those  younger  than  65 
years  have  dropped  between  1985  and  1991  (Table  2). 
The  age-specific  rate  ratios  suggest,  however,  that, 
except  for  men  aged  35  to  44  years,  the  gap  between  the 
rates  for  African-American  and  non-Hispanic-white  men 
and  women  has  widened  whereas  that  between  Hispanic 
and  non-Hispanic-white  men  and  women  has  narrowed. 

Stroke 

For  both  men  and  women,  the  mortality  for  stroke  was 
consistently  highest  for  African  Americans,  lowest  for 
Hispanics,  and  intermediate  for  non-Hispanic  whites 
(Table  1 ).  Substantial  racial-ethnic  variation  occurred, 
with  about  a twofold  higher  age-adjusted  rate  in  African 
Americans  relative  to  Hispanic  men  and  women  during 
the  entire  period. 

During  1985  through  1991,  the  age-adjusted  stroke 
mortality  declined  slightly  more  for  women  than  for  men 
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TABLE  1 .—Average  Annual  Percentage  Change * in  Age-adjusted  Mortality f of  Ischemic  Heart  Disease  and  Stroke  by  Race  or  Ethnicity  and  Sex, 

Ages  >35  Years,  California,  1985  to  1991 


Men Women 

Mortality  Rate,  // 00,000  Avg  Annual  % Change  Mortality  Rate,  /1 00,000  Avg  Annual  % Change 

198 5 1991  (95%  Cl)  1985  1991  (95%  Cl) 


Ischemic  heart  disease 


African  American 

618 

560 

-2.1  (-2.9  to  -1.3) 

416 

405 

-0.3  (-1.8  to +1.3) 

Hispanic 

352 

290 

-2.8  (-4.1  to  -1.5) 

232 

192 

-2.4  (-4.1  to  -0.8) 

Non-Hispanic  white 

648 

517 

-3.5  (-3.8  to  -3.1) 

351 

301 

-2.3  (-3.2  to  -1.5) 

Stroke 

African  American 

178 

197 

+1.4  (-0.7  to  +3.5) 

193 

176 

-1.2  (-2.6  to  +0.2) 

Hispanic 

99 

96 

-1.8  (-4.0  to  +0.6) 

89 

76 

-2.4  (-4.1  to  -0.7) 

Non-Hispanic  white 

140 

124 

-1.5  (-2.3  to  -0.7) 

135 

115 

-2.2  (-3.2  to  -1.2) 

Avg  = average,  Cl  = confidence  interval 


•Calculated  using  a log-linear  regression  model. 

tAge-adjusted  rate  per  100,000  person-years,  adjusted  to  the  1980  US  population. 


in  each  of  the  three  racial-ethnic  groups  (Table  1).  The 
rates  showed  no  significant  changes  in  African-American 
and  Hispanic  men  or  African-American  women,  but 
declines  occurred  in  the  remaining  sex-racial  or  -ethnic 
groups.  Racial  or  ethnic  differences  in  these  trends  were 
not  significant  in  women  (P  = .58),  but  approached  signi- 
ficance in  men  ( P = .06). 

During  1985  to  1991,  non-Hispanic  whites  had  the 
lowest  stroke  mortality  in  the  youngest  age  groups;  how- 
ever, their  rates  crossed  over  the  Hispanic  rates  in  the  65- 
to  74-year-old  group  and  the  African-American  rates  in 
the  oldest  age  group  (>85  years).  The  1985  to  1991 
trends  in  age-specific  stroke  rates  for  those  younger  than 
65  years  have  been  mixed  and  have  not  shown  as  much 
improvement  as  in  IHD  (Table  2).  As  was  the  case  with 
IHD,  the  age-specific  rate  ratios  suggest  that  the  gap 
between  stroke  rates  for  African-American  and  non-His- 
panic-white  men  and  women  has  widened.  The  gap 
between  Hispanic  and  non-Hispanic-white  men  and 
women  was  also  widening,  however,  while  Hispanic  age- 
specific  strokes  rates  have  exceeded  those  of  non-His- 
panic whites  at  the  younger  ages. 

Cardiovascular  Risk  Factors 

Table  3 details  the  age-adjusted  prevalence  estimates  by 
race  or  ethnicity  and  sex  for  five  major,  self-reported, 
CVD  behavioral  risk  factors:  cigarette  smoking,  obesity, 
hypertension,  diabetes  mellitus,  and  leisure-time  seden- 
tary lifestyle.  In  general,  the  prevalence  of  current  smok- 
ing was  similar  among  sex-racial  or  -ethnic  groups, 
except  for  Hispanic  women,  who  reported  a statistically 
lower  prevalence.  African-American  men  and  women 
had  the  highest  prevalence  of  hypertension.  For  African- 
American  men,  it  was  statistically  higher  than  among 
Hispanic  or  non-Hispanic-white  men,  and  for  African- 
American  women,  it  was  statistically  higher  than  among 
non-Hispanic-white  women.  The  prevalences  of  obesi- 
ty, diabetes  mellitus,  and  leisure-time  sedentary  lifestyle 


were  statistically  lower  among  non-Hispanic  whites  than 
among  the  two  minority  populations.  At  nearly  70%,  the 
prevalence  of  a sedentary  lifestyle  was  statistically  high- 
er among  Hispanic  men  than  among  African-American 
men  or  women. 

Discussion 

During  1985  to  1991,  the  age-adjusted  mortality  for  IHD 
declined  statistically  in  all  sex-racial  or  -ethnic  groups 
except  African-American  women.  Stroke  rates  declined 
statistically  in  non-Hispanic-white  men  and  women  and 
Hispanic  women  whereas  African-American  men  had  an 
increase  in  rates,  albeit  nonsignificant.  For  each  racial- 
ethnic  group  and  across  the  time  period,  men  had  higher 
age-adjusted  IHD  mortality  than  women,  but  stroke 
mortality  was  similar  among  men  and  women.  The 
racial-ethnic  patterns  for  both  CVDs  were  consistent 
with  the  general  patterns  observed  at  the  national  level; 
Hispanics  had  the  lowest  age-adjusted  rates,  non-His- 
panic whites  had  intermediate  rates,  and  African-Amer- 
icans had  the  highest  rates.1  The  relatively  greater 
effects  of  CVD  for  African-American  men  and  women 
were  clearly  evident;  on  average,  African  Americans 
were  dying  at  the  fastest  rate  and  at  the  youngest  age  rel- 
ative to  Hispanics  and  non-Hispanic  whites  and  had  the 
least  favorable  trends  between  1985  and  1991. 

Although  observing  patterns  in  an  age-adjusted  rate 
over  time  is  the  simplest  way  to  evaluate  trends  in  CVD 
mortality,  such  a population-weighted  average  masks  the 
important  age-specific  racial-ethnic  differences  in  the 
groups  that  we  observed.  In  addition,  identifying  excess 
mortality,  in  particular  race-  or  ethnicity-age  strata,  will 
facilitate  appropriate  tailoring  of  CVD-prevention 
efforts.  Non-Hispanic-white  IHD  rates  increased  more 
rapidly  with  age  than  those  for  African  Americans  or 
Hispanics.  Subsequently,  African-American  men  and 
women  had  an  excess  IHD  mortality  relative  to  non-His- 
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TABLE  2.— Age-Specific  Mortality  (/1 00,000)  and  Rate  Ratios*  for  Ischemic  Heart  Disease  and  Stroke  Mortality  by  Race  or  Ethnicity 


Ages,  yr 


Disease  Mortality 

35  to  44 

45  to  54 

55  to  64 

65  to  14 

75  to  84 

>85 

Ischemic  heart  disease f 
Men  1985 

African  American  

. . . .57  (1.73) 

191  (1.20) 

510(1.14) 

999  (0.93) 

2,327  (0.88) 

3,836  (0.82) 

Hispanic 

....17(0.51) 

63  (0.39) 

203  (0.46) 

542  (0.50) 

1,563  (0.59) 

3,014(0.64) 

Non-Hispanic  white  . . . 

....33  (1.00) 

160  (1.00) 

445  (1 .00) 

1,075  (1.00) 

2,651  (1.00) 

4,686  (1.00) 

Men  1991 

African  American  

. . . .36  (1.62) 

133  (1.40) 

385  (1.28) 

888  (1.14) 

2,135  (1.05) 

4,811  (0.89) 

Hispanic  

9 (0.42) 

50  (0.53) 

167  (0.56) 

500  (0.64) 

1059  (0.52) 

2,952  (0.54) 

Non-Hispanic  white  . . . 

....22  (1.00) 

95  (1.00) 

302  (1 .00) 

780  (1 .00) 

2,033  (1.00) 

5,423  (1.00) 

Women  1985 

African  American  

. . . .19(2.37) 

69  (2.04) 

256  (1.90) 

726  (1.55) 

1,678  (1.06) 

3,459  (0.77) 

Hispanic  

2 (0.23) 

16(0.46) 

100  (0.74) 

336  (0.72) 

966  (0.61) 

3,048  (0.68) 

Non-Hispanic  white  . . . 

8(1.00) 

34  (1.00) 

1 35  (1 .00) 

468  (1.00) 

1,581  (1.00) 

4,474  (1.00) 

Women  1991 

African  American  

. . . .17(3.23) 

57  (2.29) 

202  (1.89) 

596  (1.72) 

1,612(1.29) 

4,785  (1.01) 

Hispanic  

2 (0.45) 

21  (0.85) 

83  (0.78) 

264  (0.76) 

790  (0.64) 

2,531  (0.54) 

Non-Hispanic  white  . . . 

5(1.00) 

25  (1.00) 

107  (1.00) 

346  (1.00) 

1,246  (1.00) 

4,731  (1.00) 

Stroke + 

Men  1985 

African  American  

....12(2.02) 

53  (3.36) 

115(2.08) 

275  (1.49) 

808  (1.15) 

1,077  (0.72) 

Hispanic  

8(1.36) 

19(1.19) 

48  (0.87) 

150  (0.81) 

414(0.59) 

996  (0.67) 

Non-Hispanic  white  . . . 

6(1.00) 

16(1.00) 

55  (1.00) 

185  (1.00) 

701  (1.00) 

1,488  (1.00) 

Men  1991 

African  American  

...  .23  (3.88) 

58  (4.25) 

120  (2.70) 

326  (2.17) 

749  (1.37) 

1,515(0.88) 

Hispanic  

7(1.21) 

23  (1.72) 

54  (1.22) 

143  (0.95) 

385  (0.70) 

940  (0.55) 

Non-Hispanic  white  . . . 

6(1.00) 

14(1.00) 

44  (1.00) 

151  (1.00) 

547  (1.00) 

1,722  (1.00) 

Women  1985 

African  American  

...  .20  (3.56) 

40  (2.64) 

124  (3.03) 

261  (1.74) 

839  (1.35) 

1,685  (0.87) 

Hispanic  

6(1.12) 

11  (0.73) 

38  (0.94) 

114(0.76) 

347  (0.56) 

1,229  (0.63) 

Non-Hispanic  white  . . . 

6(1.00) 

15(1.00) 

41  (1.00) 

150  (1.00) 

622  (1 .00) 

1,944  (1.00) 

Women  1991 

African  American  

. . . .19(4.11) 

49  (3.88) 

107  (3.09) 

216(1.84) 

701  (1.42) 

1,830  (0.98) 

Hispanic  

6(1.37) 

17(1.33) 

39  (1.12) 

97  (0.83) 

300  (0.61) 

921  (0.49) 

Non-Hispanic  white  . . . 

5 (1.00) 

13(1.00) 

35  (1.00) 

117(1.00) 

493  (1.00) 

1,871  (1.00) 

‘Due  to  rounding  ot  the  age-specific  rates,  rate  ratios  may  be  slightly  different  from  the  race-ethnic  age-specific  rates  divided  by  non-Hispanic  white  age-specific  rates. 
'Rate  ratio  relative  to  non-Hispanic  whites. 


panic  whites  until  late  in  life,  after  which  non-Hispanic- 
white  mortality  was  higher.  During  1985  to  1991,  despite 
a slight  drop  in  the  age-specific  rates,  growing  racial-eth- 
nicity disparities  in  IHD  were  observed  among  the 
youngest  ages.  In  particular,  the  youngest  African-Amer- 
ican women  had  high  rate  ratios  of  3.23  in  1991  com- 
pared with  2.37  in  1985.  Hispanics  consistently  had  the 
lowest  age-specific  IHD  rates,  with  age-specific  rate 
ratios  (relative  to  non-Hispanic  whites)  often  below  0.75, 
although  the  gap  narrowed  during  the  observation  period. 

Stroke  rates  also  increased  most  rapidly  with  age  for 
non-Hispanic  whites.  Consequently,  African-American 
and  Hispanic  men  and  women  had  an  excess  stroke  mor- 
tality relative  to  non-Hispanic  whites  early  in  life, 
whereas  non-Hispanic-white  mortality  was  higher  after 


a varying  mortality  crossover  point  in  the  age  groups  55 
to  64  years  and  65  to  74  years.  This  mortality  crossover 
has  also  been  noted  in  other  vital-statistics  studies  of 
stroke  in  Hispanics  and  non-Hispanic  whites.7  8 Despite 
a slight  drop  in  the  age-specific  rates  during  1985  to 
1991,  the  excess  stroke  mortality  relative  to  non-His- 
panic whites  increased;  for  example,  in  1991,  African- 
American  men  and  women  in  the  youngest  age  group 
had  about  a fourfold  higher  stroke  mortality  than  did 
non-Hispanic  whites.  In  addition,  young  Hispanics  had, 
in  general,  higher  age-specific  stroke  rates  than  non-His- 
panic whites  in  1991 . 

The  substantially  lower  mortality  of  IHD  in  Hispan- 
ics relative  to  non-Hispanic  whites  among  women,  in 
addition  to  men,  make  our  findings  different  from  those 
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TABLE  3 —Cardiovascular  Disease  Risk  Factor  Profiles  Among  California  Residents  Aged 

> / 8 Years,  by  Sex  and  Race  or  Ethnicity,  1 994  to  1 996 

Men,  1994  to  1996 

Women,  1 9 94  to  1 996 

Risk  Factor 

Prevalence 

95%  Cl 

Prevalence 

95%  Cl 

Current  smoking,  % 

African  American 

21.1 

(15.8-26.4) 

19.8 

(15.5-24 .2) 

Hispanic 

17.7 

(15.3-20.2) 

9.8 

(8.1-11.4) 

Non-Hispanic  white 

20.4 

(18.8-22.0) 

17.8 

(16.4-19.1) 

Hypertension,  % 

African  American 

32.2 

(25.9-38.5) 

29.8 

(24.8-34.9) 

Hispanic 

19.2 

(16.2-22.3) 

22.8 

(20.1-25.5) 

Non-Hispanic  white 

20.3 

(18.8-21.7) 

19.6 

(18.3-20.9) 

Obesity,  % 

African  American 

35.4 

(29.0-41.7) 

40.6 

(35.1-46.1) 

Hispanic 

38.7 

(35.3-42.2) 

35.4 

(32.4-38.4) 

Non-Hispanic  white 

25.0 

(23.4-26.6) 

22.1 

(20.6-23.5) 

Diabetes,  % 

African  American 

9.0 

(4.7-13.3) 

9.1 

(6.0-12.3) 

Hispanic 

8.4 

(6.0-10.9) 

7.6 

(5. 9-9.3) 

Non-Hispanic  white 

3.5 

(2. 8-4.1) 

3.1 

(2. 6-3. 6) 

Leisure  time  sedentary  lifestyle,  % 

African  American 

58.9 

(52.4-65.5) 

59.5 

(54.1-64.9) 

Hispanic 

69.5 

(66.4-72.6) 

67.4 

(64.7-70.1) 

Non-Hispanic  white 

48.8 

(46.9-50.8) 

48.9 

(47.2-50.7) 

Cl  = confidence  interval 

of  recent  reports16'20  (although  not  others21).  Inconsis- 
tencies may  be  due  to  the  inclusion  of  differing  ICD-9 
codes  or  temporal  or  geographic  variations  between 
studies.  Hispanics  also  had  the  most  favorable  secular 
trends,  with  the  steepest  declines  in  rates  of  IHD  in 
women  and  of  stroke  in  men  and  women. 

The  Hispanic  results  are  paradoxical  considering  the 
relatively  low  socioeconomic  status  of  this  racial-ethnic 
group  and  the  well-established  association  between 
socioeconomic  status  and  CVD  mortality.22-24  Hispanics 
have  advantageous  rates  of  other  key  health  indicators, 
such  as  infant  mortality,  life  expectancy,  and  measures 
of  functional  health,  while  having  a greater  proportion  of 
persons  living  in  poverty,  without  health  insurance,  and 
with  reduced  access  to  health  care  than  non-Hispanic 
whites. 9-25-26  With  22%  of  Hispanics  falling  below  the 
federally  established  poverty  threshold,  Hispanics  have 
higher  rates  of  poverty  than  African  Americans  (2 1 %)  or 
non-Hispanic  whites  (9%)  in  California.27  A national 
study  has  suggested  a “healthy  migrant  effect,”  with  for- 
eign-bom  Hispanics  having  lower  mortality  than  native- 
born  persons.21  In  that  study,  however,  the  Hispanic 
advantage  remained  even  after  adjusting  for  nativity. 

The  paradoxically  low  rates  in  Hispanics  are  made 
even  more  perplexing  by  the  generally  adverse  cardio- 
vascular risk  profile  in  this  racial-ethnic  group.28  On 
average,  Hispanics  have  higher  triglyceride  levels,  lower 
high-density-lipoprotein-cholesterol  levels,  higher  sys- 
tolic blood  pressures,  higher  body  mass  index  and  central 
obesity,  and  a greater  incidence  and  prevalence  of 


non-insulin-dependent  diabetes  mellitus. 2729-39  Among 
the  racial-ethnic  groups  participating  in  the  first  National 
Health  and  Nutrition  Examination  Survey  (NHANES-1) 
(1976-1980)  and  the  Hispanic  Health  and  Nutrition 
Examination  Survey  (HHANES)  (1982-1984),  Hispan- 
ics aged  45  to  74  years  had  the  highest  prevalence  of  dia- 
betes mellitus  (diagnosed  plus  undiagnosed):  12%  in 
non-Hispanic  whites,  19%  in  African  Americans,  and 
24%  in  Mexican  Americans.40  Whereas  the  overall 
prevalence  of  hypertension  is  lower  among  Hispanics 
than  among  African  Americans  and  similar  to  that  of 
non-Hispanic  whites,27-32-41-43  the  proportion  of  hyperten- 
sive persons  with  poor  blood  pressure  control  is  high  in 
both  Hispanics  and  African  American.32-33-44  These 
adverse  risk  factors  may  be  partially  offset  by  a lower 
rate  of  smoking;  in  one  study,  California  Hispanics  were 
statistically  less  likely  than  non-Hispanic  whites  to  be 
current  smokers  and,  among  smokers,  smoked  fewer  cig- 
arettes.43 The  recent  BRFSS  results  also  support  a lower 
prevalence  of  current  smoking  in  Hispanics,  although 
significant  only  in  women. 

Vital-statistics  studies  and  surveillance  studies  of 
incident  and  prevalent  CVD  have  presented  inconsistent 
findings  with  regard  to  the  Hispanic  paradox,  especially 
for  IHD.  The  Corpus  Christi  (Texas)  Heart  Project  has 
shown  a greater  incidence  of  hospitalized  myocardial 
infarction  (MI)  among  Hispanics  than  among  non-His- 
panic whites.28  This  study,  however,  lacks  data  on  silent 
Mis  and  fatal,  out-of-hospital  coronary  events,  which 
comprise  a third  to  half  of  the  fatal  coronary  events.46 
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The  same  study  group  also  observed  higher  case-fatality 
rates  after  MI  in  Hispanics  than  in  non-Hispanic 
whites.10-47  In  the  San  Luis  Valley  (Colorado).  Diabetes 
Study,  the  prevalence  of  coronary  heart  disease  in  men 
with  diabetes  was  50%  lower  among  Hispanics  than 
non-Hispanic  whites,  but  little  difference  was  evident 
among  those  without  diabetes.48  In  contrast  to  the  San 
Luis  study,  the  San  Antonio  (Texas)  Heart  Study  showed 
a lower  prevalence  of  MI  in  Hispanics  than  in  non-His- 
panic-white  men  in  those  without  diabetes.18  The  higher 
case-fatality  rate  in  Hispanics  may  explain  the  higher 
incidence  of  MI  observed  in  one  study  and  the  lower 
prevalence  observed  in  the  other.28-48  The  lower  IHD 
mortality  observed  in  Hispanics  in  this  and  other  vital- 
statistics  studies,  however,  is  not  consistent  with  a con- 
comitant high  case-fatality  and  high  incidence  rate  of  MI 
previously  reported  for  this  racial-ethnic  group. 

Vital-statistics  data  have  limitations  that  may  explain 
these  inconsistencies.  We  have  not  validated  death  cer- 
tificate coding,  and  thus,  coding  artifacts  could  account 
for  a portion  of  the  observed  racial-ethnic  differences, 
especially  for  Hispanics.  Substantial  underreporting  for 
Hispanic  race  or  ethnicity  has  been  noted  in  death  cer- 
tificates by  some.48-49  The  National  Longitudinal  Mortal- 
ity Study,  however,  observed  that  94%  of  self-reported 
Hispanics  were  classified  as  Hispanic  on  the  death  cer- 
tificate (98.7%  overall  agreement  for  Hispanic  origin).50 
Inflating  Hispanic  rate  numerators  by  an  additional  6%, 
however,  would  not  account  for  the  sizable  CVD  rate  dis- 
crepancies observed  between  Hispanics  and  African 
Americans  or  non-Hispanic  whites.  Previous  studies 
have  discounted  coding  artifacts  because  of  the  consis- 
tency in  results  across  state  borders.33  Additional  missed 
deaths  could  have  resulted  if  Hispanics  chose  to  return  to 
Mexico  or  other  countries  of  origin  to  die  after  severe 
CVD  events  and  thus  not  be  reported,8  although  this 
probably  represents  a small  fraction  of  the  total. 

Alarmingly  higher  IHD  and  stroke  mortality  in 
African  Americans  than  in  non-Hispanic  whites  has 
resulted  in  a targeting  of  preventive  efforts.  Public 
health  efforts  to  reduce  the  disparity  in  CVD  outcomes 
require  a continued  identification  and  characterization  of 
racial-ethnic  and  age-specific  risks.  It  is  important  to 
evaluate  not  only  group  differences  in  mortality  when 
considering  possible  target  groups,  but  also  current  dif- 
ferences and  secular  trends  in  CVD  risk  factor  profiles 
that  affect  future  mortality.  In  recent  years,  the  preva- 
lences of  cigarette  smoking  and  obesity  showed  compet- 
ing trends;  the  favorable  decline  in  the  prevalence  of 
cigarette  smoking  in  all  sex-racial  or  -ethnic  groups 
among  California’s  adult  population  (27.5%  decrease 
since  1984—1987)  was  offset  by  a dramatic  rise  in  the 
prevalence  of  obesity  (52.1%  increase  since 
1984-1987).  Between  1984  to  1987  and  1994  to  1996, 
the  prevalence  of  a sedentary  lifestyle  was  relatively  sta- 
ble at  55%  for  all  Californians.  Combined  with  the 
greater  prevalence  of  diabetes  in  the  minority  popula- 
tions, these  are  serious  public  health  concerns  with 
implications  for  future  trends  in  CVD  mortality.  The 


effect  of  increasing  levels  of  these  risk  factors  on  mor- 
tality trends  may  be  somewhat  offset  by  recent  improve- 
ments in  the  management  of  patients  at  risk. 

Clearly  the  forces  behind  the  recent  declines  in  CVD 
mortality  have  not  benefited  all  demographic  groups 
equally.  The  benefits  of  improved  secondary  prevention 
especially  will  likely  lag  for  more  economically  disad- 
vantaged groups.  For  African  Americans,  particularly 
early  in  life,  the  highest  IHD  and  stroke  mortality,  lack  of 
a comparable  decline  in  age-adjusted  IHD  and  stroke 
rates,  and  unfavorable  trends  in  CVD  risk  factors  suggest 
that  increased  primary  and  secondary  prevention  efforts 
should  be  focused  on  this  race  or  ethnicity  currently  at 
greatest  risk.  Although  comparing  different  populations 
requires  caution,  national  data  on  IHD  mortality  from 
1968  through  1985  indicate  that  the  average  annual  per- 
centage decline  may  be  slowing  dramatically  for 
African-American  women  ( — 3.9%  in  1968  to  1978, 
— 2.0%  in  1979  to  1985  in  the  national  data,4  and  —0.3% 
in  1985  to  1991  in  California  data).  A similar  but  more 
gradual  decelerating  decline  occurred  in  African-Ameri- 
can men  and  non-Hispanic  white  women,  whereas  an 
acceleration  in  the  declines  occurred  in  non-Hispanic 
white  men.  Despite  the  lower  and  declining  age-adjusted 
IHD  mortality,  Hispanics  had  higher  stroke  mortality 
than  non-Hispanic  whites  early  in  life.  Taken  together 
with  Hispanics’  less  favorable  CVD  risk  profile  and  the 
large  number  of  Hispanics  entering  the  ages  of  greater 
risk  for  IHD  and  stroke  over  the  next  several  decades,28 
this  minority  population  also  deserves  careful  monitoring 
efforts.  The  interplay  between  race  or  ethnicity,  risk  fac- 
tor profile,  and  the  trends  in  CVD  mortality  and,  in  par- 
ticular. the  paradoxical  finding  of  unexpectedly  low 
CVD  rates  in  Hispanics  despite  an  adverse  cardiovascu- 
lar risk  profile,  lower  socioeconomic  status,  and  incon- 
sistent epidemiologic  findings  need  further  investigation. 
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Failure  of  Physician  Documentation  of  Sleep 
Complaints  in  Hospitalized  Patients 

HORST-HELMUT  MEISSNER,  MD;  ANN  RIEMER;  SILVERIO  M.  SANTIAGO,  MD;  MYRON  STEIN,  MD; 
MICHAEL  D.  GOLDMAN,  MD,  ScD;  and  ADRIAN  ).  WILLIAMS,  MB,  Los  Angeles,  California 


Sleep  disorders  are  acknowledged  to  be  common  but  remain  underrecognized  by  the  medical  com- 
munity, often  attributed  to  the  failure  to  question  patients  about  their  sleep  quality.  We  examined  the 
prevalence  of  sleep  complaints  (insomnia  or  excessive  daytime  sleepiness)  in  a group  of  general  med- 
ical patients  by  administering  a questionnaire  to  hospitalized  patients  in  a Veterans  Affairs  tertiary 
care  medical  center.  A total  of  222  consecutive  adults  (215  men,  60  ± 14  years;  body  mass  index,  24.8 
± 5.6)  completed  the  questionnaire.  Of  these,  105  patients  (47%)  had  either  insomnia,  excessive  day- 
time somnolence,  or  both;  63  (28%)  had  excessive  daytime  somnolence,  which  was  severe  in  27 
(12%).  Of  75  patients  (34%)  who  had  insomnia,  a third  were  taking  hypnotic  medication.  Forty  pa- 
tients (18%)  had  snoring,  which  was  associated  with  excessive  daytime  somnolence  in  36,  whereas  46 
patients  (21%)  had  either  restless  legs  or  a combination  of  leg  jerks  and  leg  kicking  or  twitching  dur- 
ing sleep,  associated  with  a sleep  complaint  (insomnia  in  32).  The  medical  records  were  subsequently 
reviewed  to  assess  the  admitting  physicians'  recognition  of  these  symptoms.  No  record  included  men- 
tion of  any  patient  symptom  related  to  sleep.  We  conclude  that  symptoms  related  to  sleep,  some  of 
which  may  be  clinically  important,  are  common,  and  that  none  of  these  complaints  appear  to  be  rec- 
ognized by  the  physicians  of  record. 

(Meissner  HH,  Riemer  A,  Santiago  SM,  Stein  M,  Goldman  MD,  Williams  AJ.  Failure  of  physician  documentation  of  sleep 
complaints  in  hospitalized  patients.  West)  Med  1998;  169:146-149) 


The  frequent  occurrence  of  sleep  disorders  in  our  soci- 
ety is  increasingly  reported,  and  this  fact  has  been 
stressed  in  the  summary  statement  of  the  National  Com- 
mission on  Sleep  Disorders.1  About  40  million  Americans 
suffer  from  chronic  sleep  disorders,  and  an  additional  20 
to  30  million  have  intermittent  sleep-related  problems.1 
The  costs  of  sleep-related  problems  are  in  the  tens  of  bil- 
lions of  dollars  and  include  sleep-related  tragedies  such  as 
the  Exxon  Valdez  grounding  and  the  Challenger  space 
shuttle  disaster.1  Despite  this  pervasive  adverse  effect  on 
our  society,  sleep-related  problems  have  had  little  recog- 
nition as  a public  health  issue,  in  part  because  of  the  lack 
of  training  in  this  area  for  health  care  professionals. 

We  undertook  the  present  study  to  evaluate  the  fre- 
quency and  severity  of  sleep  complaints  and  possible 
sleep-related  problems  in  patients  admitted  to  the  gener- 
al medical  service  of  a Veterans  Affairs  tertiary  care 
medical  center  by  surveying  consecutive  admissions 


independent  of  (that  is,  without  the  knowledge  of)  the 
house-staff  physicians  caring  for  these  patients.  At  the 
same  time,  we  assessed  patients’  medical  histories,  as 
recorded  by  the  admitting  physicians,  with  respect  to 
mention  of  these  symptoms  and  sleep-related  problems 
by  reviewing  the  medical  admission  notes. 

Patients  and  Methods 

We  used  a standardized  sleep  disorders  center  question- 
naire (Figure  1)  routinely  administered  to  all  patients 
being  evaluated  for  possible  sleep  disorders  in  the  pul- 
monary and  critical  care  medicine  section  to  survey  newly 
admitted  patients.  This  survey  instrument  was  intended  to 
assess  sleep-related  issues  as  unobtrusively  as  possible  to 
obtain  maximal  patient  cooperation  and,  accordingly,  was 
limited  to  one  page.  The  questionnaire  was  given  to  232 
patients  admitted  to  the  medical  service  during  two  sepa- 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
EDS  = excessive  daytime  somnolence 
HIV  = human  immunodeficiency  virus 


rate  one-month  periods.  Patients  in  most  cases  were 
admitted  with  subacute  exacerbations  of  chronic  multiple 
organ  system  diseases.  They  were  instructed  to  respond  to 
questions  with  respect  to  their  usual  state  of  health 
(specifically  not  limited  to  the  time  immediately  preced- 
ing admission)  and  were  allowed  one  day  to  complete  the 
questionnaire  on  their  own.  At  the  time  of  collection,  clar- 
ification of  the  questionnaire  was  offered  by  one  of  the 
investigators.  Clarification  reemphasized,  in  particular, 
issues  of  chronicity  of  any  symptoms  and  stressed  that  the 
patients’  responses  should  apply  to  their  usual  habits. 

From  the  responses  to  the  questionnaire,  we  identi- 
fied sleep  symptoms  as  follows:  excessive  daytime 
sleepiness  (EDS)  was  defined  as  excessive  sleepiness 
during  the  day  in  association  with  another  sleep  com- 
plaint such  as  snoring,  restless  legs,  or  the  use  of  hyp- 
notic agents.  It  was  considered  severe  if  sleeping  spells 
occurred  while  driving  an  automobile.  Insomnia  was 
defined  as  complaints  of  difficulty  in  both  initiating  and 


maintaining  sleep,  or  either  complaint  associated  with 
the  routine  use  of  hypnotics.  A clinically  important  com- 
plaint of  restless  legs  was  defined  as  the  complaint  of 
restless  legs2  or  both  limb  jerking  and  kicking  or  twitch- 
ing during  sleep,  when  these  last  complaints  were  asso- 
ciated with  insomnia  or  excessive  sleepiness.  Similarly, 
snoring  was  defined  only  if  associated  with  insomnia  or 
EDS  and  not  as  a solitary  finding. 

Results 

In  all.  232  patients  were  asked  to  participate  in  the  survey, 
10  of  whom  refused  participation.  A total  of  222  com- 
pleted questionnaires  were  obtained  from  215  men  and  7 
women.  The  ages  of  patients  ranged  from  22  to  99  years, 
with  a mean  age  of  60  ± 14  years  (±SD).  Patients’  weight 
averaged  80  ± 43  kg  (mean  ± SD).  Patients’  body  mass 
index  (weight  in  kilograms  divided  by  height  in  meters2) 
averaged  24.8  ± 5.8  (mean  ± SD).  Alcohol  consumption 
was  admitted  to  be  regular  in  47  of  222  patients. 

Virtually  all  patients  had  multiple  organ  system  dis- 
ease. Of  74  patients  with  cardiovascular  diagnoses 
(unstable  angina,  possible  myocardial  infarction,  cardiac 
dysrhythmia  or  congestive  heart  failure  [or  both],  dilated 
cardiomyopathy,  or  peripheral  vascular  disease),  40  were 
admitted  for  this  problem.  Of  63  patients  with  malignant 


Date: 

Name: 

Age: 

Phone  #: 

Weight: 

Height: 

Usual  bedtime:  Usual  awakening  time: 

Usual  awakening  time  on  weekends: 

Shirt  collar  size: 

Medications: 

Please  circle: 

Y N 

Use  tobacco  (how  much? 

) 

Y N 

Use  alcohol  (how  much? 

) 

Y N 

Loud  snorer 

Y N 

Stop  breathing  during  sleep 

Y N 

Choking/gasping  during  sleep 

Y N 

Waking  up  refreshed 

Y N 

Waking  up  with  a headache 

Y N 

Fall  asleep  during  the  day  in  quiet  surrounding 

Y N 

Driving  accident  or  near  accident  due  to  sleeping 

Y N 

Tired  or  fatigued  during  usual  daytime  activity 

Y N 

Kicking  or  twitching  during  sleep 

Y N 

Legs  jerk  during  sleep 

Y N 

Experience  restlessness,  tingling,  crawling  in  legs 

Y N 

Trouble  falling  asleep  (for  how  long? 

) 

Y N 

Trouble  returning  to  sleep  (for  how  long? 

) 

Y N 

Use  sleeping  pills  (Tor  how  long? 

) 

Y N 

Experience  weakness  of  arms  or  legs  when  emotional 

Y N 

Experience  inability  to  move  when  waking  up 

Figure  1. — This  questionnaire  was  administered  to  patients  to  assess  the  prevalence  of  sleep  complaints. 
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TABLE  1 —Results  of  Sleep  Complaints  Questionnaire  Adminis- 
tered to  222  Patients 


Result  No.  (%) 

Questionnaires  administered  222 

Positive  for  EDS  and/or  insomnia 105  (47) 

Positive  for  EDS  (with  or  without  insomnia) 63  (28) 

EDS  with  motor  vehicle  accident  27  (12) 

Positive  for  insomnia  (with  or  without  EDS) 75  (33) 

Insomnia  with  hypnotic  use  25  (11) 

Snoring  with  EDS  and/or  insomnia 40  (18) 

Restless  legs  with  EDS  and/or  insomnia 46  (20) 

EDS  = excessive  daytime  somnolence 


disease,  24  were  admitted  for  the  assessment  of  metas- 
tases  or  suspicious  masses.  Neurologic  signs  and  symp- 
toms, including  severe  headaches,  seizures,  loss  of  con- 
sciousness, falls  or  weaknesses,  and  multiple  sclerosis, 
were  the  cause  of  admission  in  51  patients.  Of  45  patients 
with  diabetes  mellitus,  17  were  admitted  because  of 
either  a new  onset  of  diabetes  mellitus  or  poor  control.  Of 
26  patients  with  chronic  obstructive  lung  disease,  16 
were  admitted  for  an  exacerbation.  Thirty-two  patients 
had  renal  disease,  of  whom  1 1 had  chronic  renal  failure. 
Of  26  patients  with  drug  or  alcohol  abuse,  15  were  admit- 
ted because  of  the  need  for  control.  Sixteen  patients  were 
seropositive  for  the  human  immunodeficiency  virus 
(HIV),  of  whom  9 were  admitted  for  complications  of  the 
acquired  immunodeficiency  syndrome  (AIDS).  In  all,  26 
patients  had  gastrointestinal  system  diseases,  of  whom 
12  were  admitted  to  assess  pancreatitis,  jaundice,  ascites, 
melena,  or  upper  gastrointestinal  bleeding. 

Table  1 summarizes  questionnaire  responses.  Almost 
half  of  the  surveyed  patients  had  a sleep  complaint. 
Insomnia  was  noted  by  a third  of  the  patients  and,  of 
these,  25  were  currently  taking  hypnotic  drugs.  More 
than  a fourth  of  all  patients  had  daytime  sleepiness. 
Severe  EDS,  that  is,  sleepiness  that  included  episodes  of 
falling  asleep  while  driving,  occurred  in  27  patients 
(43%)  of  those  with  EDS,  or  12%  of  all  patients  sur- 
veyed. Thus,  at  least  23%  of  this  population  probably 
had  a clinically  substantial  sleep  complaint  (25  insomni- 
acs taking  hypnotic  medications  regularly  and  27  with 
EDS  sleepy  enough  to  have  fallen  asleep  while  driving). 

The  medical  records  of  all  patients  were  reviewed  by 
one  of  us  (HHM)  following  the  administration  of  the 
questionnaire.  This  was  done  independent  of  analyses  of 
questionnaire  responses.  For  no  patient  was  any  record 
made  by  the  house-staff  physicians  of  questions  asked 
related  to  sleep.  No  medical  record  included  mention  of 
any  patients’  symptoms  related  to  sleep. 

Discussion 

This  study  has  two  important  findings:  First,  symptoms 
related  to  sleep  are  common  and,  in  almost  a fourth  of 


admissions  to  a general  medical  service,  may  be  clini- 
cally substantial.  Second,  none  of  the  patients’  sleep- 
related  symptoms  appear  to  be  recognized  by  the  physi- 
cians caring  for  the  patients. 

These  findings  are  not  surprising  in  the  group  stud- 
ied. The  group  was  unwell  and,  as  such,  liable  to  more 
sleep  symptoms  than  normal.3  Their  disease  severity 
was  in  general  pronounced,  but  all  were  admitted  to  the 
general  medical  wards  and  none  to  the  intensive  care 
unit,4  including  the  19%  of  patients  with  either  HIV 
infection  or  AIDS  or  alcohol  or  drug  abuse.  A substan- 
tial number  of  the  patients  with  cancer  had  metastatic 
disease,  and  a third  of  the  patients  with  diabetes  mellitus 
had  chronic  renal  failure.  Most  of  the  patients  with  car- 
diovascular disease  had  hypertension,  and  many  of  the 
patients  admitted  for  neurologic  disease  had  hyperten- 
sion, chronic  lung  disease,  or  urinary  tract  disease.  Thus, 
the  finding  that  half  of  these  patients  had  sleep  com- 
plaints is  not  surprising. 

Because  of  the  coexistence  of  multiple  organ  system 
disease  and  the  relatively  small  percentage  of  patients 
with  respiratory  disease,  we  were  unable  to  obtain  a 
significant  correlation  between  respiratory  tract  symp- 
toms and  sleep  complaints.5  Similarly,  the  few  women 
subjects  preclude  any  useful  comparisons  among  their 
diagnoses  and  sleep  complaints  or  between  men  and 
women  in  this  population.  The  five  patients  with  multi- 
ple sclerosis  had  sleep  symptoms  comparable  with  those 
of  other  patients  with  neurologic  diagnoses,  although 
from  the  limited  data  we  obtained  in  this  questionnaire, 
we  were  unable  to  examine  the  likelihood  of  their  dis- 
ease contributing  to  specific  sleep-disordered  symp- 
toms.6-8 Patients  with  HIV  infection  or  AIDS  and  chron- 
ic renal  failure  had  a higher  prevalence  of  sleep  symp- 
toms.7,9 Of  16  patients  admitted  with  AIDS,  11  had  sub- 
stantial sleep  complaints,  but  only  1 had  severe  EDS.  Of 
1 1 patients  admitted  for  chronic  renal  failure,  6 had  sub- 
stantial sleep  complaints,  of  whom  2 had  severe  EDS. 
Finally,  we  did  not  observe  the  patients’  hospital  course 
because  this  study  was  limited  to  a comparison  of  ques- 
tionnaire responses  with  admitting  house-staff  medical 
history  taking. 

We  took  great  care  to  emphasize  to  all  patients  that  we 
sought  responses  to  their  usual  habits,  specifically  not 
associated  with  the  circumstances  that  led  to  their  present 
admission.  That  none  of  the  patients  brought  these  symp- 
toms up  spontaneously  to  the  admitting  physician  is  also 
not  surprising.10  That  the  admitting  physician  did  not  ini- 
tiate questioning  concerning  sleep  habits  is  also  consis- 
tent with  the  findings  of  other  studies.10,11 

Our  conclusions  regarding  sleep  complaints  are 
based  on  conservative  estimates  of  the  likelihood  of 
clinical  relevance.  With  respect  to  restless  legs  and  sleep 
disturbances  associated  with  leg  movements,  although 
leg  movements  may  be  physiologic  hypnic  jerks,  we 
tried  to  minimize  ambiguity  by  requiring  both  kicking 
and  twitching  movements  in  association  with  complaints 
of  insomnia  or  EDS,  to  define  a clinically  meaningful 
symptom.  The  symptoms  of  EDS  or  insomnia  were 
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meaningful  to  the  patients.  These  were  judged  medical- 
ly important  if  associated  with  other  conditions  suggest- 
ing probable  sleep  disorders  (hypnotic  medication  use  or 
another  sleep  disorder  such  as  snoring  or  restless  legs). 
In  the  case  of  EDS,  sleeping  spells  that  occur  specifical- 
ly while  driving  constitute  a severe  problem.  Other 
instances  of  such  “active”  sleepiness,  for  example,  dur- 
ing conversations,  were  not  sought.  This  study  largely 
involved  male  patients,  who  would  be  more  prone  to 
sleep  apnea,12  whereas  female  patients  are  more  prone  to 
insomnia.13  Nevertheless,  the  insomnia  rate  in  the  pres- 
ent survey  was  remarkably  similar  to  that  reported  in 
other  sample  groups,1415  possibly  reflecting  the  effect  of 
coexisting  multiple  organ  system  disease. 

Finally,  we  accept  the  limitation  of  this  study  that  the 
diagnostic  importance  of  positive  responses  to  question- 
naires has  not  been  quantified  by  objective  documentation 
of  nocturnal  sleep.  This  study  was  not  intended  to  estab- 
lish a diagnosis  of  sleep  disorders,  but,  rather,  to  survey 
hospitalized  patients  concerning  their  sleep  habits. 

The  absence  of  any  recognition  of  these  complaints 
in  the  medical  record  is  consistent  with  previous  reports. 
In  a survey  of  10,000  medical  records  from  five  general 
practices  in  California  with  an  average  of  five  visits  per 
record  (50,000  patient  contacts),  sleep  was  mentioned 
only  123  times.  In  none  of  these  records  was  a physi- 
cian’s response  judged  to  be  adequate  by  the  reviewer.1 
A survey  of  10  million  diagnoses  of  the  International 
Classification  of  Diseases  revealed  only  73  cases  of 
sleep  apnea,  whereas  100,000  would  be  predicted  based 
on  a prevalence  of  only  1%.'  Finally,  a review  of  2 mil- 
lion death  certificates  in  the  United  States  in  1988 
revealed  only  3 cases  in  which  a sleep  disorder  was 
mentioned  as  the  primary  diagnosis  and  another  49  in 
which  a sleep  disorder  was  listed  as  a secondary  factor.1 

Why  are  sleep-related  disorders  so  underrecognized 
by  the  medical  profession?  Part  of  the  answer  undoubt- 
edly lies  in  the  traditional  pattern  of  medical  education. 
The  report  of  Rosen  and  co-workers  highlights  the  lim- 
itations of  didactic  teaching,  with  less  than  5%  of  med- 
ical schools  in  the  United  States  providing  more  than 
four  hours  of  such  teaching.11  In  addition,  textbooks 
concerned  with  physical  diagnosis  and  the  taking  of 
medical  histories  mention  sleep  little,  if  at  all.  In  some 
modem  texts,  sleep  is  relegated  to  the  end  of  the  review 
of  systems  with  no  qualifying  statements16  or  to 
“habits,”  with  little  breadth  or  depth  to  the  questions.17 


These  circumstances  suggest  that  physicians  involved 
in  sleep  disorders  medicine  need  to  assume  the  respon- 
sibility of  contributing  to  medical  education  as  well  as 
providing  patient  care  services.  Contributions  can  be 
usefully  integrated  into  medical  student  and  postgradu- 
ate teaching  at  several  levels.  Students  can  be  intro- 
duced to  sleep-related  problems  in  physiology,  physical 
diagnosis  skills,  and  general  medical  clinical  rotations. 
At  the  postgraduate  levels,  specialty  rotations  in  pul- 
monary medicine,  gerontology,  neurology,  psychiatry, 
and  cardiology  can  usefully  include  patients  with  sleep- 
related  disorders. 
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Effect  of  Mammography  Outreach  in 
Women  Veterans 

KATHIE  M.  DALESSANDRI,  MD;  MELISSA  COOPER,  RN;  and  TUMAINI  RUCKER,  Palo  Alto,  California 

We  undertook  this  study  to  test  whether  progressive  intervention  would  increase  the  use  of  mam- 
mography. In  1995,  we  randomly  assigned  into  2 groups  717  underserved  women  veterans  in  the 
Veterans  Affairs  Palo  Alto  (California)  Health  Care  System  (VAPAHCS)  who  earned  less  than  $22,000 
a year.  The  women  were  sent  an  informational  letter  and  brochure  explaining  why  mammography  is 
needed  and  how  often.  The  letter  further  requested  that  if  the  woman  was  due  for  a screening  mam- 
mogram or  if  a lump  or  other  recent  change  in  her  breast  had  occurred,  that  she  call  for  scheduling 
of  a free  mammogram  and  a visit  to  the  breast  clinic.  Women  in  group  I (n  = 351)  received  no  fur- 
ther intervention.  Women  in  group  II  (n  = 366)  received  a follow-up  phone  call  by  a breast  care  nurse 
if  they  had  not  responded  within  45  days  of  the  informational  mailing.  The  nurse  talked  to  each 
woman  about  her  particular  needs,  explained  to  her  that  the  screening  mammogram  would  be  pro- 
vided free  of  charge,  and  discussed  transportation  arrangements  to  the  mammography  facility.  A to- 
tal of  17  women  in  group  I had  mammograms  versus  100  in  group  II  during  the  same  time  period. 
We  conclude  that  the  additional  intervention  of  a phone  call  by  a breast  care  nurse  increased  use  by 
more  than  5-fold,  which  reached  significance  (P<  .01). 

(Dalessandri  KM,  Cooper  M,  Rucker  T.  Effect  of  mammography  outreach  in  women  veterans.  West  J Med  1998; 
169:150-152) 


The  purpose  of  this  study  was  to  evaluate  whether 
progressive  intervention  by  the  mailing  of  an  infor- 
mational brochure  and  letter,  followed  by  a phone  call 
by  a breast  care  nurse,  would  increase  the  use  of  mam- 
mography in  underserved  women  veterans.  Underserved 
women  veterans  are  defined  as  those  who  earn  less  than 
$22,000  a year,  making  them  eligible  for  free  mammo- 
grams. Women  veterans  in  1995  made  up  4.6%  of  the 
total  veteran  population,  and  this  percentage  is  increas- 
ing as  more  women  enlist  in  the  active-duty  military 
force.1  Although  traditionally  most  of  the  veterans  ser- 
vices have  catered  to  men,  the  Department  of  Veterans 
Affairs  (VA)  has  become  more  sensitive  to  the  needs  of 
women  and  has  arranged  for  mammography  services  in 
or  near  veterans  health  care  facilities.  For  this  service  to 
be  used,  an  outreach  program  was  designed  and  its 
effectiveness  analyzed. 

Subjects  and  Methods 

A total  of  717  women  veterans  in  the  VAPAHCS 
who  were  eligible  for  free  mammograms  were  random- 
ly assigned  into  two  groups  based  on  even  and  odd  end- 
ings of  their  social  security  number.  Women  in  group  I 


(n  = 35 1 ) were  sent  an  informational  brochure  explaining 
the  need  for  screening  mammography  and  recommenda- 
tions for  how  often  it  should  be  done.  A letter  was  includ- 
ed with  the  brochure  that  instructed  the  women  that  if  they 
were  due  for  their  screening  mammogram  or  had  felt  a 
lump  or  other  recent  change  in  their  breast,  they  should 
call  for  the  scheduling  of  a free  mammogram.  No  further 
intervention  was  provided  to  group  I women.  Women  in 
group  II  (n  = 366)  received,  in  addition  to  the  initial  mail- 
ing, a phone  call  by  the  breast  care  nurse  if  they  had  not 
responded  to  the  mailing  within  45  days.  The  breast  care 
nurse  talked  to  each  woman  about  her  particular  needs 
and  explained  that  the  screening  mammogram  would  be 
provided  free  of  charge.  The  nurse  assisted  with  the 
scheduling  of  a mammogram  and  answered  any  questions 
regarding  transportation  to  the  mammography  facility. 
Each  phone  call  took  about  1 5 minutes,  which  amounted 
to  about  92  hours,  or  0.04  full-time-equivalent,  of  a regis- 
tered nurse’s  time.  Patients  who  had  moved  or  died  were 
not  included  in  the  study. 

Demographic  information  gathered  included  age, 
branch  of  service,  marital  status,  race,  and  employment 
status.  This  study  was  performed  over  a six-month  peri- 
od. Approval  was  obtained  from  the  institutional  review 
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TABLE  1.- 

-Demographic  Characteristics  for  Women  in 
Croups  1 and  II 

Characteristics 

Croup  1 (n  = SSI),  % 

Group  II  (n  = 366),  % 

Age,  yr 

<40  

28 

29 

40-49  

22 

19 

50-59  

9 

14 

60-69  

12 

11 

70-79  

23 

24 

>80  

7 

7 

Marital  status 

Married 

24 

25 

Unmarried  or  widowed  66 

69 

Employment  status 

Employed  . . . 

24 

20 

Unemployed  . 

58 

62 

Not  listed  . . . 

18 

22 

Race 

White 

48 

57 

Nonwhite  . . . 

10 

10 

Not  listed  . . . 

42 

37 

Branch  of  service 

Army  

48 

54 

Navy 

25 

25 

Coast  Guard  . 

3 

1 

Air  Force  .... 

14 

12 

Marine  Corps 

4 

6 

Not  listed  . . . 

6 

6 

board  of  the  VA  Health  Care  System.  The  x:  test  was 
used  for  statistical  analysis. 

Results 

A total  of  17  patients  in  group  I versus  100  patients 
in  group  II  received  mammograms  during  the  same  time 
period.  This  finding  reached  significance  (P  < .01). 
Demographic  characteristics  of  the  two  groups  were 
similar  (Table  1). 

Discussion 

National  health  promotion  and  disease  prevention 
objectives  are  major  goals  for  “Healthy  People  2000. ”2 
Mortality  from  breast  cancer  can  be  reduced  by  34%3-4 
by  the  use  of  regular  mammograms,  yet  there  are  barri- 
ers that  decrease  their  use.  Approximately  50%  of 
American  women  do  not  receive  regular  mammograms, 
with  variation  depending  largely  on  their  age  and  insur- 
ance coverage.5-9  Some  of  the  barriers  to  regular  mam- 
mography include  cost,610  a lack  of  referral  by  a health 
care  professional,11-15  and  a lack  of  general  education 
about  breast  cancer  and  mammography.16-19  In  this  case, 
the  cost  factor  was  removed  because  the  mammograms 
were  provided  free  of  charge.  General  education 


brochures  outlining  the  current  recommendations  by  the 
American  Cancer  Society  were  sent  to  all  717  women 
veterans.  The  primary  difference  between  the  two 
groups  was  the  personal  input  from  the  breast  care  nurse, 
who  called  each  woman  in  group  II  and  facilitated  the 
care  of  the  patient  by  the  scheduling  of  a mammogram 
and  by  answering  any  questions  the  woman  might  have 
regarding  her  mammogram.  The  result  was  a fivefold 
improvement  in  mammography  use  over  a six-month 
period  in  1995. 

In  a health  maintenance  organization  membership,  it 
was  found  that  telephone  counseling  nearly  doubled  the 
odds  of  a woman  getting  a mammogram.20  In  our  under- 
served women  veterans,  the  results  were  even  more 
remarkable.  This  appears  to  be  a powerful  intervention 
that  could  be  applicable  to  other  forms  of  preventive 
screening  measures  as  well.  Screening  mammography 
causes  a dramatic  shift  of  the  detection  of  breast  cancer 
from  a later  to  an  earlier  stage.21-23  There  is  a 50% 
decrease  in  mortality  and  a substantial  decrease  in  treat- 
ment costs,22  with  estimated  savings  of  about  $9,700  per 
case  of  cancer  found  in  underserved  persons.23 
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Use  of  and  Interest  in  Alternative  Therapies  Among 
Adult  Primary  Care  Clinicians  and  Adult  Members  in 
a Large  Health  Maintenance  Organization 

NANCY  P.  GORDON,  ScD;  DAVID  S.  SOBEL,  MD,  MPH;  and  ELFI  Z.  TARAZONA,  MPH,  Oakland,  California 

During  spring  1996,  random  samples  of  adult  primary  care  physicians,  obstetrics-gynecology  physi- 
cians and  nurse  practitioners,  and  adult  members  of  a large  northern  California  group  practice  model 
health  maintenance  organization  (HMO)  were  surveyed  by  mail  to  assess  the  use  of  alternative  thera- 
pies and  the  extent  of  interest  in  having  them  incorporated  into  HMO-delivered  care.  Sixty-one  per- 
cent (n  = 624)  of  adult  primary  care  physicians,  70%  (n  = 157)  of  obstetrics-gynecology  clinicians,  and 
50%  (2  surveys,  n = 1,507  and  n = 17,735)  of  adult  HMO  members  responded.  During  the  previous  12 
months,  25%  of  adults  reported  using  and  nearly  90%  of  adult  primary  care  physicians  and  obstetrics- 
gynecology  clinicians  reported  recommending  at  least  1 alternative  therapy,  primarily  for  pain  man- 
agement. Chiropractic,  acupuncture,  massage,  and  behavioral  medicine  techniques  such  as 
meditation  and  relaxation  training  were  most  often  cited.  Obstetrics-gynecology  clinicians  used  herbal 
and  homeopathic  medicines  more  often  than  adult  primary  care  physicians,  primarily  for  menopause 
and  premenstrual  syndrome.  Two  thirds  of  adult  primary  care  physicians  and  three  fourths  of  obstet- 
rics-gynecology clinicians  were  at  least  moderately  interested  in  using  alternative  therapies  with  pa- 
tients, and  nearly  70%  of  young  and  middle-aged  adult  and  half  of  senior  adult  members  were 
interested  in  having  alternative  therapies  incorporated  into  their  health  care.  Adult  primary  care 
physicians  and  members  were  more  interested  in  having  the  HMO  cover  manipulative  and  behavioral 
medicine  therapies  than  homeopathic  or  herbal  medicines. 

(Gordon  NP,  Sobel  DS,  Tarazona  EZ.  Use  of  and  interest  in  alternative  therapies  among  adult  primary  care  clinicians  and 
adult  members  in  a large  health  maintenance  organization.  West  ] Med  1 998;  1 69:1 53-1 61 ) 


Alternative,  unconventional,  or  complementary  thera- 
pies have  been  defined  as  medical  practices  that  are 
not  in  conformity  with  the  standards  of  the  western  med- 
ical community  (for  example,  they  are  not  widely  taught 
at  medical  schools,  generally  available  at  hospitals,  or 
subject  to  reimbursement).1  Alternative  therapies  are 
frequently  used  by  patients  with  cancer,2-7  arthritis,8,9 
chronic  back  pain,10-12  human  immunodeficiency  virus 
infection  or  the  acquired  immunodeficiency  syndrome,11 
and  gastrointestinal  problems.14,15  Population-based  sur- 
veys conducted  in  the  1990s  suggest  that  substantial  pro- 
portions of  the  populations  of  the  United  States  and 
western  Europe  have  been  using  alternative  therapies  in 
addition  to  conventional  western  medicine. 12,16-19  Fur- 
thermore, surveys  in  the  Netherlands,  Belgium,  and  the 
United  Kingdom  have  found  that  more  than  half  the 
public  would  like  to  have  coverage  for  some  forms  of 
alternative  therapies.18 


There  is  also  evidence  that  a substantial  number  of 
traditionally  trained  health  care  professionals  are  incor- 
porating alternative  therapies  into  their  patient  care  or 
are  interested  in  doing  so.  Recent  surveys  of  general 
practitioners  in  western  Europe,  Israel,  and  former  Com- 
monwealth nations  have  found  that  from  25%  to  more 
than  80%  of  general  practitioners  are  using  alternative  or 
complementary  methods  to  supplement  mainstream 
medicine,  and  most  feel  that  these  therapies  include 
ideas  and  methods  from  which  “regular”  medicine  might 
benefit.20-28  Alternative  therapies  also  appear  to  be  gain- 
ing acceptance  among  the  health  care  community  in  the 
United  States.  A 1992  survey  of  community  physicians 
in  Washington  State  and  New  Mexico  found  that  more 
than  60%  had  referred  at  least  one  patient  for  alternative 
therapy  in  the  past  year,  12%  incorporated  alternative 
techniques  into  their  practice,  and  42%  had  used  alter- 
native therapies  for  themselves  or  family  members  (or 
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both).  Primary  care  physicians  were  more  likely  than 
specialists  to  make  referrals  for  alternative  therapies.24  A 
survey  of  family  physicians  in  the  Chesapeake  Bay 
region  found  that  most  considered  many  alternative  ther- 
apies to  be  effective  and  had  referred  patients  to  alterna- 
tive practitioners  or  used  these  therapies  in  their  own 
practice.30  A survey  of  family  practitioners  in  Washing- 
ton State  found  that  nearly  60%  had  encouraged  their 
patients  to  seek  chiropractic  care.31  An  Office  of  Alter- 
native Medicine  has  been  established  at  the  National 
Institutes  of  Health  to  investigate  the  effectiveness  of 
various  alternative  modalities  and  act  as  an  information 
clearinghouse,  several  professional  journals  devoted  to 
alternative  medicine  have  recently  been  started,  and  a 
growing  number  of  medical  schools  and  centers  have 
developed  programs  for  the  study  of  alternative  thera- 
pies. Many  health  insurance  companies  now  routinely 
cover  chiropractic  care,  some  pay  for  acupuncture,  and 
others  are  covering  naturopathy,  reflexology,  and  other 
unconventional  practices.32 

In  the  context  of  growing  interest  in  alternative  ther- 
apies among  both  patients  and  health  care  professionals, 
in  1996  we  surveyed  adult  primary  care  physicians, 
obstetrics-gynecology  physicians  and  nurse  practition- 
ers, and  adult  health  plan  members  of  the  Kaiser  Perma- 
nente  Medical  Care  Program.  Northern  California,  a 
large  group  practice  health  maintenance  organization 
(HMO),  to  learn  what  alternative  therapies  clinicians 
were  recommending  to  members  for  the  treatment  of 
health  conditions,  which  therapies  members  were  using, 
and  which  alternative  therapies  both  constituencies  were 
interested  in  having  the  HMO  offer  as  a covered  benefit. 

Methods 

During  the  spring  of  1996,  questionnaires  were  sent  to 
1,027  physicians  who  practiced  at  least  50%  time  in  a 
department  of  adult  primary  care  medicine  and  a random 
sample  of  225  obstetrics-gynecology  physicians  and 
nurse  practitioners  at  the  32  Kaiser  Permanente  medical 
facilities  in  northern  California.  Obstetrics-gynecology 
clinicians  were  included  in  the  study  because  they  fre- 
quently provide  all  primary  care  for  some  women  and 
provide  care  for  gynecologic  conditions  such  as  pre- 
menstrual syndrome  (PMS)  and  menopausal  symptoms. 
Concurrently,  a stratified  random  sample  of  approxi- 
mately 3,000  adult  health  plan  members  were  surveyed. 
Both  surveys  had  the  stated  goal  of  learning  about  prior 
use  of  alternative  therapies  and  the  opinions  about 
whether  the  HMO  should  incorporate  alternative  thera- 
pies into  its  health  care  delivery  system  to  inform  deci- 
sions about  future  HMO  services.  At  about  the  same 
time,  a large-scale  general  member  health  survey  that 


collected  a wide  range  of  information  related  to  health, 
health  care  use,  and  sociodemographic  characteristics 
and  that  included  1 multi-item  question  about  alternative 
therapies  was  also  being  conducted  with  a stratified  ran- 
dom sample  of  adult  health  plan  members  (n  = 34,000). 
Data  from  this  larger  member  survey  were  used  to  esti- 
mate the  proportions  of  adult  members  who  had  used  the 
20  alternative  therapies  ever  and  in  the  past  12  months. 

In  all  three  surveys,  as  many  as  three  attempts  were 
made  to  obtain  completed  questionnaires.  Phone  follow- 
up interviews  of  random  samples  of  nonrespondents  to 
the  alternative  therapy  surveys  were  used  to  determine 
possible  response  bias.  Because  adult  members  were 
nonproportionally  sampled  from  six  age-sex  strata  and 
response  rates  differed  significantly  across  strata, 
respondents  to  the  member  surveys  were  assigned 
weights  based  on  their  age  and  sex  so  that  the  final  sam- 
ple used  for  the  analyses  would  better  reflect  the  actual 
age-sex  composition  of  the  adult  health  plan  member- 
ship rather  than  that  of  the  respondent  sample. 

To  estimate  the  prevalence  of  alternative  therapy  use, 
clinicians  and  members  were  asked  to  indicate  which  of 
the  following  20  alternative  therapies  they  had  used  to 
treat  or  prevent  health  problems:  chiropractic,  osteopa- 
thy, acupuncture,  acupressure,  massage  therapy,  body 
work,  biofeedback,  hypnosis  or  self-hypnosis,  meditation 
or  mindfulness,  visualization  or  guided  imagery,  relax- 
ation training,  homeopathic  remedies,  herbal  remedies, 
megavitamin  therapy,  special  diet,  religious  healing  or 
prayer,  psychological  counseling,  yoga,  tai  chi  or  chi 
gong , and  support  groups  or  12-Step  programs.  Brief 
descriptions  of  these  alternative  therapies  were  provided 
in  the  questionnaires.  Clinicians  were  asked  whether  they 
had  used  or  recommended  the  therapies  to  patients  dur- 
ing the  past  12  months,  and  members  were  asked 
whether  they  had  ever  used  the  therapies  and  whether  the 
use  was  during  the  past  12  months.  Both  clinicians  and 
members  were  asked  to  list  the  health  conditions  for 
which  these  therapies  had  been  used. 

X2  tests  were  used  to  assess  whether  differences  in 
proportions — for  example,  percentages  of  adult  primary 
care  physicians  versus  obstetrics-gynecology  clinicians 
or  young  or  middle-aged  adults  versus  adults  aged  65 
years  or  older  reporting  the  use  of  different  therapies — 
were  statistically  significant.  Pearson  correlations  and 
multiple  linear  regression  were  used  to  assess  signifi- 
cance of  differences  between  groups  with  regard  to  con- 
tinuous variables,  such  as  the  level  of  interest. 

Results 

Clinician  Survey 

About  61%  (n  = 624)  of  adult  medicine  primary  care 
physicians  and  70.4%  (n  = 157)  of  obstetrics-gynecolo- 
gy physicians  and  nurse  practitioners  responded  to  the 
survey.  The  characteristics  of  the  respondent  sample  are 
shown  in  Table  1.  The  results  of  a survey  of  a random 
sample  of  physician  nonrespondents  found  that  respon- 
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TABLE  1 —Characteristics  of  Adult  Primary  Care  and  Obstetrics- 
Gynecology  Clinician  Respondents 


Adult  Primary  Care  Obstetrics-Gynecology 
Characteristic  Clinicians  (n  = 624),  % Clinicians  (n  = 157),  % 

Sex 

Male  68.0  42.9 

Female 32.0  57.1 

Age,  yr 

<44  52.6  48.1 

45-65  46.6  49.4 

>65  0.8  2.6 

Race  or  ethnicity 

White 68.6  79.0 

African  American  1.4  1.9 

Hispanic  or  Latino 2.4  5.1 

Asian  23.2  12.1 

Other 0.8  1.9 

Specialty 

Internal  medicine  79.6  — 

Family  practice 14.0  — 

General  practice 2.8  — 

Other  adult  medicine 3.6  — 

Obstetrics-gynecology 

(physician)  — 75.2 

Obstetrics-gynecology 

(nurse  practitioner) — 24.8 


dents  and  nonrespondents  did  not  differ  with  regards  to 
sex,  age,  number  of  years  employed  by  the  HMO,  inter- 
est in  using  alternative  therapies,  and  interest  in  having 
the  HMO  cover  alternative  therapies. 

Clinician  interest  in  using  alternative  therapies.  Two 
thirds  of  adult  primary  care  physicians  and  three  fourths 
of  obstetrics/gynecology  clinicians  expressed  at  least 
moderate  interest  in  the  use  of  alternative  therapies  to 
treat  health  problems,  alone  or  in  combination  with  more 
conventional  western  medicine  approaches,  and  35%  of 
adult  primary  care  physicians  and  45.3%  of  obstetrics- 
gynecology  clinicians  were  very  interested.  Among  the 
obstetrics-gynecology  clinicians,  nurse  practitioners 
were  more  likely  than  physicians  to  be  very  interested  in 
alternative  therapy  use  (78.9%  versus  35.3%;  P < .001). 

The  level  of  interest  was  significantly  associated  with 
age  and  sex  among  both  adult  primary  care  physicians 
and  obstetrics-gynecology  clinicians,  with  women  and 
clinicians  younger  than  55  years  significantly  more  like- 
ly to  be  very  interested  in  alternative  therapy  use  than 
men  and  clinicians  aged  55  and  older.  The  level  of  inter- 
est was  also  significantly  associated  with  clinicians’ 
report  of  how  often  patients  mentioned  using  or  consid- 
ering alternative  therapies  (r  = 0.35,  P < .001).  Results 
of  the  multivariate  model  showed  that  clinicians’  report 
of  how  often  patients  mentioned  alternative  therapies 
was  a consistently  significant  independent  predictor  of 
clinician  interest  for  both  adult  primary  care  physicians 
and  obstetrics-gynecology  clinicians  (P  < .001),  after 


controlling  for  age  group  (significant  predictor  for  adult 
primary  care  physicians)  and  sex  (significant  predictor 
for  obstetrics-gynecology  clinicians). 

Among  those  who  were  at  least  moderately  interested, 
nearly  all  indicated  that  this  interest  was  motivated  by 
problems  presented  by  patients  who  could  not  adequately 
be  treated  with  more  conventional  methods  (60%  indicat- 
ed this  as  motivating  interest  “a  great  deal”)  (Figure  1). 
The  belief  that  many  health  problems  could  be  more 
effectively  treated  using  a holistic  approach  in  lieu  of  a 
more  conventional  western  approach  was  indicated  as 
motivating  interest  by  nearly  85%  (with  about  a third  indi- 
cating this  as  motivating  interest  “a  great  deal”).  A sub- 
stantial proportion  of  clinicians  also  indicated  that  grow- 
ing patient  requests  for  these  methods  and  the  belief  that 
the  HMO  must  start  offering  these  methods  to  remain 
competitive  were  making  them  more  interested  in  alterna- 
tive therapies,  but  most  providers  rated  these  last  factors 
as  only  somewhat  motivating  interest. 

Use  of  or  recommendation  of  alternative  therapies  by 
physicians.  Overall,  93%  of  both  adult  primary  care 
physicians  and  obstetrics-gynecology  clinicians  had 
used  or  recommended  to  patients  at  least  1 of  the  20 
alternative  therapies  during  the  previous  12  months,  or 
89%  if  we  exclude  psychological  counseling,  12-Step 
or  support  groups,  religious  healing  or  prayer,  and  spe- 
cial diet  (which  was  often  low  fat  or  low  sodium).  The 
percentages  of  adult  primary  care  physicians  and 
obstetrics-gynecology  clinicians  who  had  used  or  rec- 
ommended the  use  of  each  of  the  different  therapies  are 
shown  in  Table  2.  Among  adult  primary  care  physi- 
cians, psychological  counseling,  relaxation  techniques, 
12-Step  or  support  programs,  acupuncture,  massage 
therapy,  chiropractic  treatment,  biofeedback,  and  acu- 
pressure were  cited  by  at  least  30%.  Less  than  10% 
reported  using  or  recommending  herbal  or  homeopath- 
ic medicines  or  megadoses  of  vitamins  or  supplements. 
Among  obstetrics-gynecology  clinicians,  psychological 
counseling,  relaxation  techniques,  12-Step  or  support 
programs,  meditation  or  mindfulness,  massage  therapy, 
acupuncture,  chiropractic,  and  acupressure  were  cited 
by  at  least  30%  of  respondents.  Obstetrics-gynecology 
clinicians  were  significantly  more  likely  than  adult  pri- 
mary care  physicians  to  report  recommending  herbal 
and  homeopathic  medicines  and  megadoses  of  vitamins 
or  supplements. 

Chiropractic,  acupuncture,  acupressure,  and  massage 
therapy  were  primarily  recommended  for  the  manage- 
ment of  musculoskeletal  and  nerve  or  joint  pain,  and 
biofeedback  was  recommended  for  the  management  of 
headaches.  Relaxation  techniques  and  meditation  or 
mindfulness  were  primarily  recommended  for  stress  man- 
agement and  pain  control.  Hypnosis  was  mostly  recom- 
mended for  smoking  cessation  and  pain  control.  Among 
adult  primary  care  physicians,  herbal  medicines  were 
most  often  recommended  for  treating  upper  respiratory 
tract  infections,  sleep  problems,  and  fatigue,  but  among 
obstetrics-gynecology  clinicians,  they  were  mostly  used 
for  treating  symptoms  of  menopause  and  PMS. 
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Figure  1. — These  factors  motivate  adult  primary  care  physician  (PCP)  and  obstetrics-gynecology  (Ob-Gyn)  clinician  interest  in  the 
use  of  alternative  therapies.  HMO  = health  maintenance  organization 


TABLE  2 —Alternative  Therapies  Currently  Being  Used  or  Recom- 
mended by  Adult  Primary  Care  and  Obstetrics-Gynecology  Clini- 
cians for  Patient  Care 


Adult  Primary  Care  Obstetrics-Gynecology 
Alternative  Therapy  Clinicians  (n  = 624),  % Clinicians  (n  = 1 57),  % 


Manipulation  therapies  

.72.9 

68.1 

Chiropractic 

.33.6 

37.6 

Osteopathy  

..5.1 

5.7 

Acupuncture 

.57.2 

42.7 

Acupressure  

.30.9 

30.6 

Massage  therapy  

.42.5 

44.6 

Bodywork 

..7.5 

12.1 

Ingested  therapies*  

.29.5 

54.1 

Herbal  or  botanical  medicine  . . 

. .8.8 

29.3 

Homeopathic  medicine 

..2.7 

9.5 

Special  diet 

.18.3 

28.0 

Megadoses  of  vitamins,  etc  . . . 

. .8.3 

21.7 

Mind-body  therapies  

.74.8 

70.7 

Meditation,  mindfulness  

.48.9 

45.8 

Relaxation  techniques 

.67.6 

63.7 

Guided  imagery,  visualization  . 

.16.7 

22.9 

Biofeedback  

.31.9 

22.9 

Hypnosis,  self-hypnosis 

.11.5 

14.0 

Movement  therapies  

.27.7 

26.1 

Yoga  

.19.5 

22.9 

Tai  chi,  chi  gong 

.17.9 

10.2 

Supportive  therapies  

.84.9 

80.2 

Religious  healing  or  prayer  . . . 

.13.6 

12.7 

1 2-Step  program,  support  group 

.58.0 

48.4 

Psychological  counseling 

.78.7 

77.1 

•Many  of  the  clinicians  who  indicated  using  or  recommending  special  diet  just 
described  the  type  as  "low  fat"  or  "low  sodium."  Thus,  the  prevalence  reported  for  this 
modality  is  likely  inflated  by  providers  who  recommended  more  conventional  diets  for 
heart  disease,  diabetes  mellitus,  and  hypertension.  Excluding  special  diet,  the  proportions 
of  clinicians  who  reported  recommending  ingested  therapies  are  16.3%  for  adult  primary 
care  physicians  and  42.0%  for  obstetrics-gynecology  clinicians. 


Do  clinicians  want  alternative  therapies  to  be  covered  by 
the  HMO?  Asked  if  they  would  like  to  see  HMO  health 
care  professionals  have  greater  opportunity  to  use  alter- 
native therapies  to  treat  their  patients’  health  problems, 
65.6%  of  adult  primary  care  physicians  and  74.3%  of 
obstetrics-gynecology  clinicians  expressed  interest. 
About  14%  of  adult  primary  care  physicians  and  10%  of 
obstetrics-gynecology  clinicians  said  that  they  did  not 
want  the  HMO’s  health  care  professionals  to  have  greater 
access  to  alternative  therapies  for  patient  care,  and  15% 
of  adult  primary  care  physicians  and  9%  of  obstetrics- 
gynecology  clinicians  were  not  sure.  As  might  be  expect- 
ed, interest  in  having  expanded  opportunities  to  use  alter- 
native therapies  within  the  HMO  was  positively  associat- 
ed with  the  level  of  clinician  interest  in  alternative  thera- 
pies in  general.  Among  clinicians  with  a high  level  of 
interest,  91.4%  said  that  they  probably  or  definitely 
wanted  to  have  more  opportunity  to  use  these  therapies 
with  HMO  patients  versus  76.7%  of  those  with  moderate 
interest  and  30.5%  of  those  with  little  or  no  interest.  The 
main  concerns  expressed  about  increasing  access  were 
that  alternative  therapies  were  a fad  and  that  the  therapies 
had  not  been  scientifically  shown  to  be  effective. 

The  proportions  of  clinicians  desiring  the  health  plan 
to  provide  coverage  for  specific  alternative  therapies  are 
shown  in  Table  3.  Among  both  adult  primary  care  physi- 
cians and  obstetrics-gynecology  clinicians,  the  therapies 
most  frequently  desired  were  acupuncture,  biofeedback, 
acupressure,  hypnosis  or  self-hypnosis,  chiropractic, 
yoga,  and  therapeutic  massage.  Most  adult  primary  care 
physicians  indicated  that  they  did  not  want  herbal  medi- 
cines and  homeopathic  medicines  available.  A signifi- 
cantly larger  proportion  of  obstetrics-gynecology  clini- 
cians than  adult  primary  care  physicians  were  interested 
in  making  herbal  and  homeopathic  medicines  and  mas- 
sage therapy  available. 
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TABLE  3.— Alternative  Therapies  That  Adult  Primary  Care  and 
Obstetrics-Cynecology  Clinicians  Would  Like  the  HMO  to  Make 
Available  to  Members 

Would  Like  to  Have  Therapy  Available 

Alternative  Therapy 

Adult  Primary  Care 
Clinicians  (n  = 624),  % 

Obstetrics-Cynecology 
Clinicians  (n  = 157),  % 

Chiropractic  

52.1 

57.9 

Acupuncture 

84.0 

73.0 

Acupressure 

62.9 

62.9 

Massage  therapy  .... 

43.8 

61.0 

Herbal,  botanical  medicine 15.5 

44.0 

Homeopathic  medicine 

6.9 

24.5 

Biofeedback 

79.6 

75.5 

Hypnosis,  self-hypnosis 

56.9 

63.5 

Yoga 

48.9 

52.9 

HMO  = health  maintenance  organization 

Member  Survey 

About  50%  (n  = 1,507)  of  the  randomly  stratified  sample 
of  members  who  were  sent  the  alternative  therapies  ques- 
tionnaire and  53%  (n  = 17,735)  of  those  sent  the  general 
member  health  survey  questionnaire  responded.  The 
characteristics  of  respondents  to  the  member  alternative 
therapies  survey  are  shown  in  Table  4.  The  sample  is  pri- 
marily white,  with  most  having  completed  at  least  some 
college  or  technical  school  and  about  a third  having  com- 
pleted at  least  a four-year  college  degree.  The  sociode- 
mographic characteristics  of  the  member  health  survey 
respondent  sample,  which  was  used  to  estimate  recent 
and  ever  use  of  the  different  alternative  therapies,  were 
virtually  identical  to  those  of  the  other  survey  sample. 
The  telephone  interviews  conducted  with  nonrespon- 
dents found  that  among  young  and  middle-aged  adults, 
nonrespondents  were  similar  to  respondents  with  regard 
to  their  desire  to  have  the  HMO  health  care  professionals 
incorporate  more  alternative  treatment  methods  into 
patient  care  and  which  alternative  therapies  they  wanted 
to  see  the  HMO  offer  as  a covered  benefit.  Although  non- 
respondents aged  65  years  and  older  were  less  interested 
in  alternative  therapies  than  those  who  did  respond,  the 
survey  response  rate  for  that  age  group  was  more  than 
70%.  Thus,  response  bias  should  not  be  considered  a 
major  concern. 

Members’  use  of  alternative  therapies.  An  estimated 
31%  of  adult  HMO  members  had  used  at  least  one  of 
these  alternative  therapies  during  the  previous  12  months 
or,  excluding  special  diet  and  the  supportive  therapies, 
25%.  Nearly  50%  of  adults  had  ever  used  at  least  one  of 
these  alternative  therapies,  43%  when  special  diet  and  the 
supportive  therapies  are  excluded.  The  estimated  propor- 
tions of  adult  HMO  members  who  had  used  the  different 
alternative  therapies  are  shown  in  Table  5.  Overall,  the 
methods  most  frequently  indicated  were  chiropractic, 
massage  therapy,  relaxation  techniques,  and  psychologi- 
cal counseling.  Less  than  10%  of  adult  members  had 


TABLE  4.— Characteristics  of  Respondents  to  the  Alternative 
Therapies  Member  Survey  (n  = 1,516) 

Characteristic 

Before  Weighting,  % 

After  Weighting,  %’ 

Age,  yr 

20-44  

35.5 

50.4 

45-65  

34.8 

34.5 

>65  

29.7 

15.1 

Sex 

Female 

54.9 

52.5 

Male  

45.1 

47.5 

Race,  ethnicity 

White 

70.6 

68.0 

African  American  . . . . 

5.7 

5.6 

Hispanic,  Latino  

8.6 

9.6 

Asian  

10.6 

12.0 

Other 

4.6 

4.8 

Education 

<12  yr  

7.6 

5.9 

High  school  graduate 

19.0 

16.2 

Some  college  

39.1 

41.5 

College  graduate  . . . . 

34.4 

36.4 

"Weighted  data  reflect  the  actual  age-sex  distribution  of  the  health  maintenance 
organization's  adult  membership  in  the  region  surveyed.  The  profile  of  the  1 7,735 
respondents  to  the  member  health  survey  was  almost  identical. 

used  herbal  or  homeopathic  medicines.  Younger  and 
middle-aged  adults  were  more  likely  than  senior  adults  to 
report  having  used  many  of  these  therapies. 

Members  primarily  used  the  manipulative  therapies 
such  as  chiropractic  and  acupuncture  for  the  treatment  of 
musculoskeletal  and  other  pain.  In  addition,  these 
modalities  were  being  used  for  allergies  (acupuncture 
and  acupressure),  smoking  cessation  (acupuncture), 
symptoms  of  PMS  (acupuncture,  women  <44  years), 
and  stress  (acupressure  and  massage).  Herbal  and  home- 
opathic medicines  were  primarily  being  used  for  upper 
respiratory  tract  infections,  general  health  maintenance, 
pain,  allergies,  mental  health  or  depression,  stress,  sleep 
and  fatigue  problems,  gastrointestinal  problems,  and 
among  women,  managing  symptoms  of  PMS  and 
menopause.  Meditation,  relaxation  techniques,  and 
guided  imagery  were  being  used  primarily  for  stress, 
pain,  mental  health  problems  or  depression,  general 
health  maintenance,  and  PMS,  and  hypnosis  or  self-hyp- 
nosis were  being  used  primarily  for  pain,  stress,  mental 
health  problems  or  depression,  smoking  cessation, 
weight  management,  and  sleep  problems.  Biofeedback 
was  used  for  pain,  high  blood  pressure,  and  temporo- 
mandibular joint  pain. 

Members’  interest  in  alternative  therapies.  Members’ 
interest  in  the  use  of  alternative  treatment  methods  to  treat 
or  prevent  health  conditions  varies  by  age  (Figure  2). 
About  two  thirds  of  younger  and  middle-aged  adults  indi- 
cated that  they  were  at  least  moderately  interested,  and 
more  than  40%  indicated  a lot  of  interest.  Slightly  less 
than  half  of  senior  members  expressed  at  least  moderate 
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TABLE  5 .—Estimated  Use  of  Selected  Alternative  Treatment  Methods  by  Adult  HMO  Members  Ever  and  in  Past  12  Months* 


Age  20  to  64  yr  Age  >65  yr  Age  >20  yr 

Alternative  Method  Used  Female,  % Male,  % All,  % Female,  % Male,  % All,  % Female,  % Male,  % All,  % 

(n  = 7018)  (n  = 5352)  (n  = 12,570)  (n  = 2647)  (n  = 27l8)  (n  = 5365)  (n  = 9665)  (n  = 8070)  (n  = 17,735) 


Manipulation  therapies 
Chiropractic 
Used  in  past  year 
Ever  used 
Osteopathy 
Used  in  past  year 
Ever  used 
Acupuncture 
Used  in  past  year 
Ever  used 
Acupressure 
Used  in  past  year 
Ever  used 
Massage  therapy 
Used  in  past  year 
Ever  used 
Body  work 
Used  in  past  year 
Ever  used 

Ingested  substances,  diet 
Herbal  medicine,  remedies 
Used  in  past  year 
Ever  used 

Homeopathic  medicine 
Used  in  past  year 
Ever  used 

Megadoses  of  vitamins 
Used  in  past  year 
Ever  used 
Special  diet 
Used  in  past  year 
Ever  used 

Mind-body  therapies 
Meditation,  mindfulness  training 
Used  in  past  year 
Ever  used 

Relaxation  techniques 
Used  in  past  year 
Ever  used 

Guided  imagery,  visualization 
Used  in  past  year 
Ever  used 
Biofeedback 
Used  in  past  year 
Ever  used 

Hypnosis,  self-hypnosis 
Used  in  past  year 
Ever  used 

Movement  therapies 
Yoga 

Used  in  past  year 
Ever  used 


9.6 

OO 

9.0 

24.2 

24.2 

24.2 

0.2 

0.1 

0.2 

1.0 

0.6 

O 

oo 

2.8 

1.5 

2.2 

8.5 

5.1 

6.8 

2.0 

0.9 

1.5 

4.2 

2.4 

3.3 

10.2 

6.1 

8.2 

17.6 

12.5 

15.1 

2.0 

1.7 

1.8 

3.5 

2.8 

3.2 

5.2 

2.7 

4.0 

10.0 

6.3 

8.2 

3.3 

2.0 

2.7 

5.6 

3.2 

4.4 

2.5 

2.3 

2.4 

3.5 

3.2 

3.4 

1.2 

0.8 

1.0 

2.1 

1.5 

1.8 

5.8 

3.3 

4.6 

9.0 

5.3 

7.2 

11.4 

5.4 

8.5 

16.9 

oo 

13.0 

4.0 

1.3 

2.7 

7.1 

2.5 

4.9 

0.4 

0.3 

0.4 

2.2 

1.0 

1.6 

1.8 

0.5 

1.2 

4.6 

1.8 

3.3 

3.1 

1.0 

2.1 

5.9 

2.2 

4.1 

6.7 

4.6 

5.8 

18.5 

19.8 

19.1 

0.2 

0.4 

0.3 

1.7 

1.7 

1.7 

1.8 

1.0 

1.4 

7.9 

5.9 

7.0 

0.8 

0.4 

0.6 

2.2 

1.2 

1.7 

3.5 

2.6 

3.1 

7.5 

7.0 

7.3 

0.5 

0.9 

0.7 

0.9 

1.5 

1.2 

1.2 

1.2 

1.2 

3.8 

3.1 

3.5 

1.0 

0.5 

O 

oo 

2.0 

0.9 

1.5 

1.7 

2.0 

1.9 

2.5 

2.7 

2.6 

0.5 

0.5 

0.5 

1.2 

0.9 

1.1 

1.9 

1.3 

1.6 

3.6 

2.2 

3.0 

3.6 

2.1 

2.9 

6.4 

3.1 

4.9 

1.4 

0.8 

1.1 

2.6 

1.1 

1.9 

0.3 

0.2 

0.3 

0.8 

0.6 

0.7 

0.6 

0.5 

0.5 

2.2 

1.2 

1.7 

1.2 

0.5 

0.9 

2.9 

1.1 

2.1 

9.1 

7.8 

8.5 

23.3 

23.6 

23.4 

0.2 

0.2 

0.2 

1.1 

0.8 

1.0 

2.6 

1.4 

2.1 

8.4 

5.2 

6.9 

1.8 

0.9 

1.4 

3.9 

2.2 

3.1 

9.2 

5.6 

7.5 

16.0 

11.7 

13.9 

1.7 

1.6 

1.6 

3.1 

2.6 

2.9 

4.6 

2.5 

3.6 

9.0 

5.8 

7.5 

3.0 

1.7 

2.4 

5.0 

2.8 

4.0 

2.4 

2.2 

2.3 

3.4 

3.1 

3.2 

1.1 

0.8 

1.0 

2.0 

1.4 

1.7 

5.2 

3.0 

4.2 

8.1 

4.8 

6.6 

10.2 

4.9 

7.7 

15.3 

7.9 

11.8 

3.6 

1.2 

2.5 

6.4 

2.3 

4.5 

0.4 

0.3 

0.4 

2.0 

0.9 

1.5 

1.6 

0.5 

1.1 

4.2 

1.7 

3.1 

2.8 

0.9 

1.9 

5.5 

2.0 

3.8 

Continued  on  next  page 
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Table  5.— Estimated  Use  of  Selected  Alternative  Treatment  Methods  by  Adult  HMO  Members  Ever  and  in  Past  12  Months * 


Age  20  to  64  yr 

Age  >65  yr 

Age  >20  yr 

Alternative  Method  Used 

Female,  % 
( n = 7018) 

Male,  % 

(n  = 5352)  (n 

Alt,  % 

= 12,370) 

Female,  % 
(n  = 2647) 

Male,  % 

( n = 2718) 

All,  % 
(n  = 5365) 

Female,  % 
(n  = 9665) 

Male,  % 

(n  = 8070)  (n 

All,  % 

= 17,735) 

Tai  chi,  chi  gong 

Used  in  past  year 

. ...1.4 

1.1 

1.3 

1.9 

0.7 

1.3 

1.5 

1.0 

1.3 

Ever  used 

. . . .2.8 

2.2 

2.5 

3.7 

1.6 

2.7 

3.0 

2.1 

2.6 

Supportive  therapies 
Psychological  counseling 

Used  in  past  year 

. . . .8.0 

3.8 

6.0 

1.7 

1.0 

1.4 

7.0 

3.4 

5.3 

Ever  used 

. . .15.9 

8.1 

12.1 

4.6 

2.5 

3.7 

14.1 

7.3 

10.9 

Religious  healing  or  prayer 

Used  in  past  year 

. . . .9.5 

4.9 

7.3 

6.1 

3.4 

4.8 

9.0 

4.7 

6.9 

Ever  used 

. . .12.9 

6.8 

10.0 

9.2 

4.9 

7.2 

12.2 

6.5 

9.5 

Support  group,  1 2-Step  program 

Used  in  past  year 

....3.2 

2.2 

2.7 

1.2 

0.9 

1.1 

2.9 

2.0 

2.5 

Ever  used 

. . . .6.7 

4.4 

5.6 

2.5 

1.8 

2.2 

6.0 

4.0 

5.1 

HMO  = health  maintenance  organization 


•Estimates  based  on  data  from  1 7,735  respondents  to  a 1 996  member  health  survey,  weighted  to  the  age-sex  distribution  of  the  adult  health  plan  membership.  The  ns  at  the  top  of  each  column 
reflect  the  actual  number  of  respondents  who  provided  data. 


interest,  and  only  about  a fourth  were  very  interested. 
Overall,  the  survey  results  suggest  that  about  60%  of  the 
adult  membership  is  at  least  moderately  interested  and 
40%  very  interested  in  the  use  of  alternative  therapies. 

Fairly  high  interest  in  having  the  HMO’s  health  care 
professionals  incorporate  alternative  treatment  methods  to 
treat  health  conditions  in  the  future,  either  alone  or  com- 
bined with  more  usual  treatments,  was  also  indicated  (Fig- 
ure 3).  Overall,  nearly  70%  of  adult  members  would  prob- 
ably or  definitely  like  to  see  this  happen.  Again,  interest 
varied  with  age,  with  younger  and  middle-aged  adults 
more  likely  than  seniors  to  be  interested  in  having  alterna- 
tive therapies  incorporated  into  their  HMO-delivered  care. 


Age,  yr 

Figure  2. — The  level  of  interest  among  adult  health  plan  mem- 
bers in  using  alternative  therapies  to  treat  or  prevent  health  prob- 
lems is  shown. 


Asked  to  indicate  which  alternative  therapies  they 
would  like  to  have  the  health  plan  provide  as  a covered 
benefit,  members  most  frequently  expressed  the  desire 
for  chiropractic,  followed  by  massage  therapy,  acupunc- 
ture, relaxation  techniques,  and  acupressure  (Table  6). 
Among  all  the  possible  alternative  therapies  listed,  only 
homeopathic  medicines  and  biofeedback  were  not 
desired  by  at  least  20%  of  adult  members.  As  might  be 
expected  based  on  the  general  level  of  interest  in  alter- 
native methods,  seniors  were  less  likely  than  younger 
and  middle-aged  adults  to  indicate  a desire  for  the  health 
plan  to  cover  any  of  the  methods.  Also,  people  who  had 


Age,  yr 


Figure  3. — The  proportions  of  adult  health  plan  members  are 
shown  who  would  like  to  see  health  maintenance  organization 
providers  use  alternative  methods  to  treat  health  conditions  in 
the  future. 
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TABLE  6 .—Alternative  Therapies  HMO  Members  Would  Like  to  Have  Covered  by  the  Health  Plan 


Alternative  Therapy  All,  % 

(n=!S16) 

Chiropractic 61.1 

Acupuncture 41.4 

Acupressure  33.6 

Massage  therapy 50.2 

Herbal  medicine 30.7 

Homeopathic  medicine 17.2 

Meditation,  mindfulness  23.9 

Relaxation  techniques 36.3 

Biofeedback  17.6 

Hypnosis,  self-hypnosis 22.3 

Yoga,  tai  chi 21.4 


Age,  yr 
20  to  64,  % 
(n  = 1063) 

>65,  % 
(n  = 453) 

Women,  % 
(n  = 835) 

64.4 

42.4 

60.5 

43.8 

27.5 

40.0 

36.4 

17.7 

36.7 

53.3 

32.8 

54.9 

32.8 

18.3 

34.7 

18.3 

10.9 

20.6 

26.3 

10.3 

26.1 

39.1 

20.2 

40.6 

18.6 

11.7 

20.1 

23.9 

12.9 

24.2 

22.6 

14.5 

24.8 

Used  or  Considered  Use  of  This  Therapy 


Men,  % 

Yes,  % 

No,  % 

(n  = 681) 

n' 

n’ 

61.7 

83.2 

37.8 

40.0 

78.2 

28.1 

30.2 

76.9 

22.5 

44.9 

77.4 

34.3 

26.2 

70.1 

19.6 

13.4 

60.8 

10.6 

21.5 

62.0 

13.3 

31.5 

67.1 

25.3 

14.8 

49.1 

14.2 

20.1 

67.6 

14.6 

17.6 

62.5 

14.9 

HMO  = health  maintenance  organization 


•Estimates  based  on  data  from  1,516  respondents  to  the  member  survey  about  alternative  therapy  use,  weighted  to  the  age-sex  distribution  of  the  adult  health  plan  membership.  The  ns  at  the  top  of 
each  column  reflect  the  actual  number  of  respondents  who  provided  data. 

The  ns  on  which  the  percentages  in  the  last  2 columns  are  based  are  different  for  each  therapy,  and  can  be  obtained  from  the  lead  author. 


used  the  therapies  in  the  past  were  significantly  more 
likely  than  those  who  had  not  to  want  coverage  for  them 
in  the  future. 

Discussion 

This  study  found  that  a substantial  proportion  of  adult 
members  of  this  northern  California  HMO,  especially 
young  and  middle-aged  adults,  have  been  using  alterna- 
tive therapies  for  their  health  problems,  even  though  they 
usually  have  gone  outside  the  health  plan  to  do  so.  We 
also  found  that  a substantial  proportion  of  primary  care 
clinicians  have  already  been  recommending  alternative 
therapies  to  patients.  Currently,  both  members  and  clini- 
cians have  been  using  alternative  therapies  primarily  for 
the  management  of  pain  and  problems  such  as  PMS  and 
menopausal  symptoms.  The  manipulative  therapies,  such 
as  chiropractic,  acupuncture,  and  therapeutic  massage, 
were  most  frequently  used  by  both  groups. 

The  study  also  found  that  a substantial  proportion  of 
adult  primary  care  physicians  and  obstetrics-gynecology 
clinicians  practicing  in  a traditional  HMO  are  interested 
in  incorporating  alternative  therapies  into  patient  care 
and  that  most  members  are  interested  in  having  them  do 
so.  The  primary  factors  motivating  clinician  interest  in 
alternative  therapies  are  their  beliefs  that  not  all  problems 
can  be  effectively  treated  with  conventional  western 
medicines  and  that,  at  least  for  some  problems,  taking  a 
more  holistic  (mind-body)  approach  to  treatment  might 
yield  better  results  than  using  conventional  treatment 
approaches.  This  is  consistent  with  the  findings  of  a sur- 
vey of  Swedish  general  practitioners  regarding  interest  in 
alternative  therapies,27  as  well  as  studies  of  why  patients 
seek  alternative  treatments. I7-26-33  Although  most  clini- 
cians downplayed  factors  of  patient  demand  and  concern 


that  the  HMO  might  need  to  offer  alternative  therapies  to 
stay  competitive,  there  was  a significant  association 
between  clinicians'  reports  of  the  frequency  with  which 
patients  are  mentioning  alternative  therapy  and  the  level 
of  clinician  interest  in  using  these  therapies. 

The  factors  most  consistently  cited  by  clinicians  as 
affecting  whether  they  recommended  different  alterna- 
tive therapies  were  a lack  of  familiarity  with  the  meth- 
ods, concern  about  whether  they  were  effective,  and  not 
wanting  to  recommend  something  that  their  patients 
would  need  to  pay  for  themselves.  This  suggests  that  if 
credible  evidence  were  available  about  the  effectiveness 
and  safety  of  different  alternative  therapies  for  treating 
specific  types  of  health  problems,  and  if  these  therapies 
were  covered  by  the  health  plan,  clinicians  would  likely 
begin  to  recommend  them  more  frequently,  especially  if 
demand  from  patients  increased.  Because  both  members 
and  clinicians  showed  the  greatest  interest  in  having 
manipulative  therapies  like  chiropractic,  acupuncture, 
and  massage  therapy  and  mind-body  therapies  like 
relaxation  techniques  and  meditation  covered  by  the 
health  plan,  these  therapies  would  be  expected  to  show 
the  greatest  increase  in  demand  if  they  were  made  more 
accessible  through  a health  plan.  Based  on  the  extent  of 
interest  among  primary  care  clinicians  and  members, 
herbal  and  homeopathic  medicines  would  not  be  expect- 
ed to  be  in  great  demand  except  for  the  treatment  of  cer- 
tain gynecologic  conditions. 

The  results  of  this  study,  based  on  the  experience  of 
one  large  group  practice  HMO  in  northern  California, 
are  probably  not  generalizable  to  all  primary  care  physi- 
cians and  members  of  HMOs  around  the  United  States. 
For  example,  the  1994  Robert  Wood  Johnson  Founda- 
tion survey  found  higher  usage  of  alternative  therapies 
in  the  western  United  States  than  in  other  parts  of  the 
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country.16  The  geographic  region  served  by  this  HMO, 
however,  is  not  just  the  San  Francisco  Bay  Area,  which 
is  known  for  leading  trends  in  health  care,  but  also  the 
more  conservative  Central  Valley  of  California,  and  the 
membership  is  diverse  with  regard  to  education,  socioe- 
conomic status,  and  health-related  attitudes.  In  fact,  our 
estimate  of  the  proportion  of  members  who  used  any  of 
the  20  alternative  therapies  is  comparable  to  that  found 
in  a 1991  national  survey.12  Patients  are  increasingly 
presenting  providers  with  symptoms  and  chronic  health 
problems  that  are  often  not  totally  resolved  by  conven- 
tional western  medicines  and  treatments,  such  as  stress- 
related  disorders,  pain,  fatigue,  PMS,  and  menopausal 
symptoms,  and  some  patients  are  also  expressing  con- 
cern about  the  iatrogenic  effects  of  the  long-term  use  of 
pharmaceuticals.  As  more  information  about  alternative 
therapies  reaches  people  around  the  country  suffering 
from  these  problems  through  media  exposure,  Internet 
searches,  and  disease-specific  networking  efforts,  inter- 
est in  alternative  therapies  among  both  health  care  pro- 
fessionals and  the  public  will  likely  begin  to  mirror  the 
current  experience  of  this  HMO.  The  results  of  this 
study  suggest  which  alternative  therapies  are  likely  to  be 
in  greatest  demand  by  these  dual  constituencies  and 
should  therefore  be  a focus  for  further  research  regard- 
ing the  health  conditions  for  which  these  therapies 
appear  to  be  effective  and  ineffective  and  the  possible 
costs  of  incorporating  them  into  a traditional  health  care 
delivery  system. 
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Are  Critically  III  Older  Patients  Treated  Differently 
Than  Similarly  III  Younger  Patients? 

ALFRED  E.  STILLMAN,  MD;  LEONARD  E.  BRAITMAN,  PhD;  and  RICHARD  |.  GRANT,  MD,  Philadelphia , Pennsylvania 

Our  goal  was  to  determine  whether  critically  ill  older  patients  are  treated  differently  than  middle-aged 
patients.  If  so,  what  factors  besides  age  contribute  to  that  difference?  Internal  medicine  residents  (n  = 
46)  and  practicing  internists  (n  = 41)  received  8 clinical  vignettes  of  4 critically  ill  85-year-old  patients 
and  4 critically  ill  50-year-old  patients.  Each  patient  had  a distinct  premorbid  mental  and  physical  state. 
Each  respondent  selected  from  4 levels  of  therapeutic  aggressiveness  for  each  patient.  The  main  out- 
come measure  was  the  proportion  of  physicians  who  intended  to  treat  the  older  of  each  matched  pair 
of  patients  less  aggressively  than  the  younger  one  (that  is,  downgraded  for  age).  Eight  physicians  (9%) 
treated  a previously  unimpaired  85-year-old  patient  less  aggressively  than  a comparable  50-year-old 
patient.  When  the  matched  patients  were  either  premorbidly  mentally  or  physically  impaired  (but  not 
both),  about  20%  of  physicians  downgraded  for  age.  Most  downgraded  for  age  in  matched  patients 
who  were  premorbidly  both  mentally  and  physically  impaired.  We  conclude  that  age  alone  does  not 
engender  much  therapeutic  bias  against  older  patients  as  long  as  they  are  physically  and  mentally  in- 
tact before  the  onset  of  their  acute  illness.  As  premorbid  disabilities  multiply,  older  patients  may  be 
treated  less  aggressively  than  younger  ones  with  similar  impairments  and  clinical  presentations. 

(Stillman  AE,  Braitman  LE,  Grant  RJ.  Are  critically  ill  older  patients  treated  differently  than  similarly  ill  younger  patients? 
West  j Med  1 998;  1 69:1 62-1 65) 


Past  investigations  into  the  attitude  of  medical  students 
and  physicians  toward  older  patients  have  found  that 
older  patients  are  viewed  negatively  compared  with 
younger  subjects.  This  attitude  spans  respondents  of  both 
sexes  and  varying  ages,  ethnicity,  and  socioeconomic  back- 
grounds. These  findings  have  been  replicated  with  different 
measuring  instruments,  including  the  Facts  on  Aging  quiz,1 
Aging  Semantic  Differential  Questionnaire,2  Maxwell  and 
Sullivan’s  questionnaire,3  and  John  and  Steel’s  vignettes.4 
Attitude,  however,  has  always  been  difficult  to  measure 
because  it  can  be  masked  by  a “politically  correct”  answer 
and  because  older  patients  in  these  studies  have  usually 
been  presented  to  the  respondents  in  a generic  and  stereo- 
typic manner.  The  objective  is  to  measure  physicians’  actu- 
al behavior  toward  older  patients.  Observation  and  medical 
records  review  perhaps  best  investigate  behavior,  but  both 
are  expensive  ventures  in  today’s  medical  economic  cli- 
mate. Instead,  we  chose  to  examine  physicians’  responses 
to  specially  designed  clinical  vignettes. 

Our  study  has  attempted  to  isolate  factors  in  addition 
to  age  that  influence  physicians’  therapeutic  behavior 


toward  older  patients.  We  questioned  physicians  about 
their  intended  therapeutic  decisions  for  critically  ill 
older  patients  with  distinct  premorbid  mental  and  phys- 
ical states  and  compared  these  with  their  intended  thera- 
peutic decisions  for  critically  ill  middle-aged  persons 
with  similar  premorbid  mental  and  physical  states. 

Patients  and  Methods 

We  controlled  for  patients’  acute  illness  severity,  age,  and 
premorbid  mental  and  physical  capacity.  A set  of  eight 
vignettes  was  constructed  in  which  three  variables  (age, 
premorbid  mental  capacity,  and  premorbid  physical  capac- 
ity) were  presented  (Figure  1).  The  vignettes  compared  a 
50-year-old  and  an  85-year-old  man  with  similarly  severe 
medical  illnesses  whose  prognostic  similarity  had  been 
verified  by  a panel  of  chief  medical  residents  and  other 
experienced  clinicians.  The  order  of  presentation  of  the 
vignettes  was  scrambled  to  divert  the  respondents’  atten- 
tion from  the  real  purpose  of  the  questionnaire — to  record 
their  intended  behavior  toward  ill  older  patients.  Each 
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ABBREVIATIONS  USED  IN  TEXT 

Cl  = confidence  interval 
DNR  = do-not-resuscitate 


respondent  was  asked  to  choose  one  of  four  levels  of  ther- 
apeutic aggressiveness  for  patients  described  in  each  of  the 
eight  vignettes  (Figure  1).  Another  section  of  the  ques- 
tionnaire obtained  basic  demographic  data  (age,  sex,  loca- 
tion of  medical  school,  and  year  of  graduation). 

The  questionnaires  were  given  to  two  groups  of 
respondents:  internal  medicine  residents  (PGY1-4) 
attending  an  American  College  of  Physicians  Associates 
conference  in  Pennsylvania  (n  = 46)  and  older  seasoned 
clinicians  attending  another  state  American  College  of 
Physicians  meeting  (n  = 41).  These  respondents  were 
assured  of  the  anonymity  of  their  responses.  The  ques- 
tionnaires presented  to  each  group  were  identical  except 
for  the  requested  demographic  data  and  vignette  3.  After 
the  test  had  been  administered  to  the  resident  group,  a 
few  senior  geriatricians  felt  that  vignettes  3 and  6 were 
not  truly  comparable  because  the  patient  with  Down 
syndrome  was  not  as  severely  impaired  mentally  and 
physically  as  the  geriatric  patient  with  late-stage 
Alzheimer’s  disease.  A new  version  of  vignette  No.  3 
was  included  in  the  questionnaires  given  to  the  more 
senior  clinicians  (end  of  Figure  1). 

Ninety-five  percent  confidence  intervals  (95%  Cl)  of 
proportions  were  presented.  Fisher’s  exact  test  com- 
pared proportions  in  different  groups.  A response  was 
defined  as  downgraded  for  age  when  the  respondents 
specified  less  intensive  treatment  for  the  85-year-old 
patient  than  for  the  50-year-old  patient  in  a matched  pair 
of  vignettes.  McNemar’s  test  was  used  to  compare  the 
paired  percentages  of  downgrading  for  age  in  patients 
with  different  combinations  of  premorbid  mental  and 
physical  impairment.  All  P values  are  two-tailed.  Analy- 
ses were  performed  using  a commercially  available  sta- 
tistical software  (Statistical  Package  for  the  Social  Sci- 
ences [SPSS]  for  Windows  7.5,  SPSS  Inc,  Chicago,  111). 

Results 

The  study  group  consisted  of  37  male  and  9 female  res- 
idents and  36  male  and  5 female  seasoned  practitioners. 
Of  the  total  group,  43  were  US  medical  graduates  and  44 
were  international  medical  graduates  (from  North  or 
South  America,  Europe,  Asia,  or  Africa).  Ages  ranged 
from  26  to  80  years,  with  a median  of  38  years.  The 
years  since  obtaining  a medical  degree  ranged  from  1 to 
53,  with  a median  of  10  years. 

The  frequency  of  downgrading  the  level  of  treatment 
in  85-year-old  patients  compared  with  50-year-old 
patients  was  similar  in  residents  and  practicing  internists 
{P  > .27;  data  not  shown).  By  combining  the  results  for 
residents  and  experienced  practitioners,  we  see  that  only 
8 (9%)  (95%  Cl,  4%-17%)  physicians  intended  to  treat 
the  previously  healthy  older  patient  less  aggressively 


than  the  previously  healthy  middle-aged  patient  (Table 
1).  When  both  patients  had  impaired  mental  but  intact 
physical  status  prior  to  the  acute  illness,  however,  16 
(18%)  (95%  Cl,  1 1 % — 28%)  downgraded  treatment  of  the 
85-year-old  patient  compared  with  the  50-year-old 
patient.  When  both  patients  had  intact  mental  but 
impaired  physical  states  premorbidly,  18  (21%)  (95%  Cl, 
13%-31%),  downgraded  for  age  (P  = .77).  There  was 
less  age  downgrading  in  patient  pairs  with  no  premorbid 
impairment  than  with  one  physical  impairment  (P  = 
.006)  or  with  one  mental  impairment  (P  = .04).  When 
both  patients  had  impaired  premorbid  mental  and  physi- 
cal states,  53  physicians  (61%)  downgraded  for  age. 

Although  the  premorbid  states  of  the  globally 
impaired  50-year-old  patient  presented  to  the  residents 
and  practitioners  differed  slightly  (see  both  versions  of 
vignette  3 in  Figure  1 ),  most  of  both  groups  (32  of  the  46 
residents  and  21  of  the  41  practitioners)  would  still  have 
treated  the  85-year-old  patient  less  aggressively.  Physi- 
cians downgraded  the  treatment  level  of  the  85-year-old 
patient  compared  with  the  50-year-old  patient  with  both 
premorbid  mental  and  physical  impairments.  This  was 
much  less  pronounced  in  the  matched  pairs  of  patients 
with  only  one  such  impairment.  This  finding  held  for 
both  residents  and  seasoned  practitioners  (P  < .004  for 
all  4 comparisons.  Table  1). 

We  investigated  the  associations  between  the 
responses  to  the  vignettes  and  demographic  characteris- 
tics of  the  respondents.  The  five  demographic  variables 
were  resident  or  practitioner,  age,  sex,  number  of  years 
since  receiving  medical  degree,  and  US  or  international 
medical  graduate.  Downgrading  treatment  aggressive- 
ness in  the  older  patient  of  each  premorbidly  similar  pair 
showed  no  correlation  with  any  demographic  variable  ( P 
> .19  for  each  variable). 

Discussion 

Our  results  indicate  that  age  alone  did  not  engender  much 
therapeutic  bias  against  critically  ill  older  patients  as  long 
as  they  were  physically  and  mentally  intact  before  the 
onset  of  their  acute  illness.  As  disabilities  multiplied, 
physicians  chose  less  aggressive  treatment  options  for 
critically  ill  50-year-old  patients,  but  that  tendency  was 
far  more  pronounced  for  85-year-old  patients.  As  pre- 
morbid disabilities  multiply,  older  patients  may  be  treat- 
ed less  aggressively  than  younger  age  groups  with  simi- 
lar impairments  and  clinical  presentations. 

We  also  found  no  statistical  differences  in  age  down- 
grading over  the  five  measured  demographic  character- 
istics. Thus,  our  study  conclusions  are  applicable  over  a 
wide  range  of  residents  and  seasoned  practitioners  of 
varying  age,  sex,  length  of  medical  experience,  and 
country  in  which  the  medical  degree  was  earned. 

The  anonymous  clinical  vignette  questionnaire  is  a 
useful  method  to  investigate  the  influence  of  patient’s 
age  on  physicians’  therapeutic  decisions  and  to  separate 
patient’s  age  from  other  factors.  Other  recent  studies 
have  used  a standard  of  “do-not-resuscitate”  (DNR) 
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For  each  of  the  following  vignettes,  please  check  which  of  the  following  most  closely  agrees  with  your  plan  of  treatment: 


a)  Admit  to  ICU  and  use  all  available  therapeutic  and  technological  support  without  restriction. 

b)  Admit  to  floor  and  treat  with  appropriate  IV  medications  and  nasal  02.  The  patient  is  a "Full  Code." 

c)  Admit  to  floor  and  treat  with  appropriate  IV  medications  and  nasal  02.  The  patient  is  a No  Code. 

d)  Make  patient  comfortable.  Do  not  otherwise  intervene  therapeutically. 


Case  1 

A 50-year-old  man  is  admitted  to  the  hospital  with  a history  of  sudden 
onset  of  crushing  substernal  chest  pain  and  shortness  of  breath.  Physi- 
cal examination  reveals  a blood  pressure  of  70/50  mm  of  mercury  and 
bilateral  massive  pulmonary  edema.  The  patient  is  an  avid  tennis  player 
and  is  a senior  partner  in  a law  firm. 

a b c d 

Case  2 

An  85-year-old  man  is  admitted  to  the  hospital  with  a history  of  insulin- 
dependent  diabetes  mellitus  and  recent  onset  of  fever,  chills,  cough,  and 
dyspnea.  His  chest  x-ray  film  reveals  massive  bilateral  pneumonia.  His  blood 
sugar  is  900  with  positive  serum  acetone.  Arterial  blood  gas  values:  pH  7.1 0, 
p02  45,  pC02  80.  Serum  electrolytes:  sodium  1 25,  potassium  6.5,  chloride 
90,  C02 1 0.  Until  today,  the  patient  was  able  to  accomplish  all  basic  activi- 
ties of  daily  living  (walking,  eating,  bathing,  toileting,  and  dressing)  without 
assistance  but  has  become  progressively  forgetful  over  the  past  3 years. 

a b c d 

Case  3 

A 50-year-old  man  is  admitted  to  the  hospital  with  a history  of  sudden 
onset  of  crushing  substernal  chest  pain  and  shortness  of  breath.  Physical 
examination  reveals  a blood  pressure  of  70/50  mm  of  mercury  and  bilater- 
al massive  pulmonary  edema.  The  patient  has  Down  syndrome.  He  suffered 
burns  of  both  hands  on  a stove  at  age  20.  Despite  multiple  attempts  at  plas- 
tic surgical  repair,  his  hands  remain  nonfunctional.  He  lives  in  a shelter. 

a b c d 

Case  4 

An  85-year-old  man  is  admitted  to  the  hospital  with  a history  of  insulin- 
dependent  diabetes  mellitus  and  recent  onset  of  fever,  chills,  cough,  and 
dyspnea.  His  chest  x-ray  reveals  massive  bilateral  pneumonia.  His  blood 
sugar  is  900  with  positive  serum  acetone.  Arterial  blood  gas  values:  pH 

7.10,  p02  45,  pC02  80.  Serum  electrolytes:  sodium  125,  potassium  6.5, 
chloride  90,  C02 10.  The  patient  walks  2 miles  per  day  and  runs  a real 
estate  business. 

a b c d 

Case  5 

A 50-year-old  man  is  admitted  to  the  hospital  with  a history  of  sudden 
onset  of  crushing  substernal  chest  pain  and  shortness  of  breath.  Physical 
examination  reveals  a blood  pressure  of  70/50  mm  of  mercury  and  bilat- 
eral massive  pulmonary  edema.  The  patient  was  wounded  in  Vietnam  and 
required  bilateral  above-the-knee  amputations.  He  is  married  and  works 
as  an  actuary. 

a b c d 


Case  6 

An  85-year-old  man  is  admitted  to  the  hospital  with  a history  of  insulin- 
dependent  diabetes  mellitus  and  recent  onset  of  fever,  chills,  cough,  and 
dyspnea.  His  chest  x-ray  reveals  massive  bilateral  pneumonia.  His  blood 
sugar  is  900  with  positive  serum  acetone.  Arterial  blood  gas  values:  pH 

7.10,  p02  45,  pC02  80.  Serum  electrolytes:  sodium  125,  potassium  6.5, 
chloride  90,  C02 10.  He  developed  Alzheimer's-type  dementia  10  years 
ago  and  now  resides  in  a nursing  home  where  he  has  stage  III  pressure 
ulcers  and  contractures  of  all  his  extremities. 

a b c d 

Case  7 

A 50-year-old  man  is  admitted  to  the  hospital  with  a history  of  the  sud- 
den onset  of  crushing  substernal  chest  pain  and  shortness  of  breath. 
Physical  examination  reveals  a blood  pressure  of  70/50  mm  of  mercury 
and  bilateral  massive  pulmonary  edema.  He  lives  with  his  wife  and 
tends  a large  garden.  He  has  taken  neuroleptic  agents  for  psychotic  agi- 
tation and  auditory  hallucinations  for  years.  Drug  side  effects  have 
required  a decrease  in  dosage  with  correspondingly  increasingly  severe 
psychotic  behavior. 

a b c d 

Case  8 

An  85-year-old  man  is  admitted  to  the  hospital  with  a history  of  insulin- 
dependent  diabetes  mellitus  and  recent  onset  of  fever,  chills,  cough,  and 
dyspnea.  His  chest  x-ray  reveals  massive  bilateral  pneumonia.  His  blood 
sugar  is  900  with  positive  serum  acetone.  Arterial  blood  gas  values:  pH 

7.10,  p02  45,  pC02  80.  Serum  electrolytes:  sodium  125,  potassium  6.5, 
chloride  90,  C02 1 0.  He  suffered  a right  CVA  with  left  hemiparesis  5 years 
ago  and  ambulates  with  a walker.  He  and  his  wife  lead  an  active  social  life 
at  their  senior  citizens'  condominium. 

a b c d 


Vignette  3 Presented  to  the  Practitioner  Group 
Case  3 

A 50-year-old  man  is  admitted  to  the  hospital  with  a history  of  sudden 
onset  of  crushing  substernal  chest  pain  and  shortness  of  breath.  Physi- 
cal examination  reveals  a blood  pressure  of  70/50  mm  of  mercury  and 
bilateral  massive  pulmonary  edema.  The  patient  has  Down  syndrome; 
he  is  severely  mentally  incompetent  and  has  been  uncommunicative 
since  birth.  He  suffered  burns  of  both  hands  on  a stove  at  age  20. 
Despite  multiple  attempts  at  plastic  surgical  repair,  his  hands  remain 
nonfunctional.  He  has  been  institutionalized  since  birth. 

a b c d 


Figure  1— These  vignettes  were  presented  to  house  officer  and  practitioner  groups  (with  the  exception  of  vignette  3, 
which  was  changed  for  the  practitioner  group  [see  end  of  figure]).  CVA  = cerebrovascular  accident,  ICU  = intensive 
care  unit,  IV  = intravenous,  Ck  = oxygen 


orders  to  determine  physicians'  possible  therapeutic  bias 
against  older  patients.  Wenger  and  co-workers  found  that 
older  patients  were  more  likely  to  receive  DNR  status 
even  after  adjustment  for  their  prognosis  and  functional 
(cognitive,  ambulatory,  and  continence)  states  and  that 


this  increased  directly  with  advancing  age  past  65  years.5 
Hakim  and  associates  found  that  “DNR  orders  were  writ- 
ten most  rapidly  for  persons  older  than  a threshold  of  75 
years  of  age.”6  p 291  However,  DNR  orders  reflect  many 
factors  pertaining  to  the  patient,  the  patient’s  family,  and 
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TABLE  1 —Fraction  of  Respondents  (n  - 87)  Who  Downgraded 
Treatment  of  the  Older  Patient  Compared  With  the 
Middle-aged  Patient* 

Mentally  Intact  Mentally  Impaired 

Physically  intact  8/87  16/87 

Physically  impaired  18/87  53/871 

'See  "Results"  section  for  paired  comparisons  of  age  downgrading  in  above  4 categories. 
Thirty-two  of  46  residents  and  21  of  41  practitioners. 


the  physician,  including  the  physician’s  previous  life 
experiences,  medical  training,  and  the  specific  socioeco- 
nomic environment  in  which  the  physician  works.6  7 It  is 
difficult,  if  not  impossible,  to  separate  these  factors  and 
analyze  their  effect  on  DNR  orders.  Such  studies  have 
been  conducted  by  either  or  both  medical  records  review 
and  patient,  family,  and  physician  interview.  Either  of 
these  methods  breaches  physician  anonymity,  a problem 
not  encountered  with  our  anonymous  and  confidential 
questionnaire.  Also,  medical  records  review  or  personal 
interview  studies  are  complicated  by  physicians’  need  to 
deal  with  many  different  diseases,  each  of  whose  presen- 
tation or  course  in  their  patients  may  be  highly  variable. 
On  the  other  hand,  the  vignette  represents  a more  focused 
assessment  of  physicians’  treatment  predispositions 
because  responses  are  triggered  by  specific  information 
related  only  to  three  variables  of  interest  (age,  premorbid 
mental  state,  and  premorbid  physical  state).  The  specific 
information  presented  to  respondents  individualizes  each 
patient.  All  respondents  reviewed  the  same  vignettes; 
only  two  diseases  (which  had  been  screened  by  a physi- 


cian panel  for  prognostic  similarity)  with  identical  clini- 
cal presentations  were  used.  The  clinical  vignette,  when 
used  appropriately,  can  help  clarify  thought  processes 
leading  to  medical  decisions. 

These  results  stimulate  further  questions.  What  fac- 
tors other  than  premorbid  mental  and  physical  states 
(such  as  degree  of  patient’s  or  family’s  interest, 
patient’s  financial  status,  or  degree  of  patient’s  depen- 
dency in  living  arrangements)  might  influence  physi- 
cians’ behavior  toward  a critically  ill  older  patient? 
How  are  these  results  influenced  by  a physician’s 
method  of  remuneration?  Ethically,  why  should  a pre- 
morbidly  globally  impaired  and  severely  ill  young  per- 
son be  regarded  or  treated  differently  than  a similar 
older  patient?  How  would  older  persons  themselves 
respond  to  these  same  vignettes  when  they  have  been 
“translated”  into  lay  language?  The  last  question  is 
under  investigation  by  our  group. 
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Urology 

Daniel  A.  Nachtsheim,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
urology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple  epitome,  and 
an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be 
unfamiliar  with  a particular  item.  The  purpose  is  to  assist  buss'  practitioners,  students,  researchers,  and  scholars  to  stay 
abreast  of  these  items  of  progress  in  urology  that  have  recently  achieved  a substantial  degree  of  authoritative  accep- 
tance, whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Urology  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Nachtsheim  and  the  Panel. 


Informing  Patients  About  the  PSA  Test: 
A New  Requirement 

A new  law  in  California  requires  a physician  who  exam- 
ines a patient's  prostate  gland  to  inform  that  patient  of  the 
prostate  specific  antigen  (PSA)  test  if  the  patient  falls  into 
one  of  four  broad  categories.  The  1997  law  was  created  by 
Senate  Bill  1.  carried  by  California's  Senate  President  Pro 
Tempore  and  written  on  behalf  of  a popular  lobbyist  who 
was  seriously  ill  with  prostate  cancer  (full  text  of  SB1  fol- 
lows on  page  167).  Along  with  many  other  professional 
groups,  California's  medical  association  has  clear  policy 
opposing  statutory  requirements  for  physicians  that  preju- 
dice the  exercise  of  their  clinical  judgment.  In  the  circum- 
stances of  SB  1 , The  Medical  Association  worked  with  the 
author  so  that  the  final  version  of  the  bill  no  longer  carried 
criminal  penalties  for  non-complying  physicians  and  used 
Patient  Section  Criteria  based  on  American  Urological 
Association  recommendations. 

The  enacted  bill  requires  a physician  to  provide  infor- 
mation on  "the  availability  of  appropriate  diagnostic  pro- 
cedures. including  but  not  limited  to,  the  prostate  specific 
antigen  (PSA)  test”  if  the  physician  for  any  reason  exam- 
ines the  patient’s  prostate  gland  and  any  of  the  following 
applies:  the  physician  believes  it  is  medically  necessary  to 
provide  the  required  information,  or  the  patient  is  over  50 
years  of  age,  or  manifests  clinical  symptomatology,  or  is 
at  increased  risk  of  prostate  cancer. 

Enactment  of  SB  1 should  not  create  major  changes  in 
the  practice  of  many  California  physicians  who  conduct  a 
rectal  exam  for  the  purpose  of  detecting  prostate  cancer  (as 
opposed  to  other  possible  reasons)  and  are  already  accus- 
tomed to  discussing  the  potential  risks  and  benefits  of 
prostate  specific  antigen  tests  (PSA)  and  other  diagnostic 
procedures  for  prostate  cancer.  This  discussion  usually 
includes  reference  to  the  current  range  of  scientific  state- 


ments on  the  appropriate  use  of  PSA  screening  and  facts 
most  relevant  for  patient  decision  making.  For  example, 
the  American  Urological  Association  (AUA),  which  has 
revised  its  recommendations  since  SB  1 became  law,  now 
endorses  the  American  Cancer  Society  (ACS)  recommen- 
dations. Their  joint  policy  suggests  offering  a PSA  test  and 
digital  rectal  examination  to  men  in  approximately  the 
same  categories  as  outlined  by  SB  1,  and  also  includes  the 
statement  that  “Screening  for  prostate  cancer  in  asympto- 
matic men  can  detect  tumors  at  a more  favorable  stage 
(anatomic  extent  of  the  disease).  There  has  been  a reduc- 
tion in  mortality  from  prostate  cancer,  but  it  has  not  been 
established  that  this  is  a direct  result  of  screening.”  The 
National  Cancer  Institute  finds  insufficient  evidence  to 
recommend  serum  tumor  markers  such  as  the  prostate  spe- 
cific antigen  test,  while  the  American  College  of  Physi- 
cians (ACP)  recommends  an  individualized  decision  of 
whether  to  screen  a patient  with  a digital  rectal  exam  or 
prostate  specific  antigen  test.  The  ACP  also  suggests  state- 
ments that  could  be  given  to  the  patient  in  making  this 
decision.  These  include  information  on  false-positive  and 
false-negative  results,  the  current  lack  of  proof  of  the  ben- 
efits of  screening  and  aggressive  treatment  of  prostate  can- 
cer, and  the  relatively  high  probability  that  further  invasive 
evaluation  will  be  required  as  a result  of  testing. 

Some  physicians  laud  SB  1 's  intent  to  increase  discus- 
sion between  physicians  and  patients  of  prostate  cancer 
detection,  but  note  that  the  law’s  requirements  are  too 
broad.  A digital  rectal  exam  that  includes  palpation  of  the 
prostate  may  be  conducted  on  any  patient  to  detect  occult 
bleeding,  to  determine  prostate  position,  or  for  other  rea- 
sons unrelated  to  suspicion  of  prostate  cancer.  Physicians 
who  ignore  the  prostate  specific  antigen  test  and  other 
patient  information  requirements  of  SB  1 can  be  prosecut- 
ed by  the  Medical  Board  for  unprofessional  conduct.  In  a 
larger  context,  SB  1 is  an  example  of  elected  officials 
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Bill  Number:  SB  1 Chaptered 
Chapter  11 

Filed  with  Secretary  of  State  May  20,  1997 
Introduced  by  Senator  Burton 

December  2,  1996 

An  act  to  add  Section  2248  to  the  Business  and  Profes- 
sions Code,  relating  to  health,  and  declaring  the  urgency 
thereof,  to  take  effect  immediately. 

The  People  of  the  State  of  California  do  enact  as  follows: 
Section  1 . Section  2248  is  added  to  the  Business  and 
Professions  Code,  to  read: 

2248.  This  section  shall  be  known  as,  and  may  be  cited  as, 
the  Grant  H.  Kenyon  Prostate  Cancer  Detection  Act. 

(a)  If  a physician  and  surgeon,  during  a physical  exam- 
ination, examines  a patient's  prostate  gland,  the  physician 
and  surgeon  shall  provide  information  to  the  patient  about 
the  availability  of  appropriate  diagnostic  procedures, 
including,  but  not  limited  to,  the  prostate  antigen  (PSA) 
test,  if  any  of  the  following  conditions  are  present: 

(1)  The  patient  is  over  50  years  of  age. 

(2)  The  patient  manifests  clinical  symptomatology. 

(3)  The  patient  is  at  an  increased  risk  of  prostate 
cancer. 

(4)  The  provision  of  the  information  to  the  patient  is 
medically  necessary,  in  the  opinion  of  the  physician  and 
surgeon. 

(b)  Violation  of  subdivision  (a)  constitutes  unprofes- 
sional conduct  and  is  not  subject  to  Section  2314. 

Section  2.  This  act  is  an  urgency  statute  necessary  for 
the  immediate  preservation  of  the  public  peace,  health, 
or  safety  within  the  meaning  of  Article  IV  of  the  Constitu- 
tion and  shall  go  into  immediate  effect.  The  facts  consti- 
tuting the  necessity  are: 

Prostate  cancer  is  currently  a leading  cause  of  cancer 
death  in  males  in  this  country.  In  order  to  save  as  many 
people’s  lives  from  this  deadly  disease  as  soon  as  pos- 
sible through  public  awareness  of  the  availability  of  early 
detection  procedures,  it  is  necessary  that  this  act  take 
effect  immediately. 


responding  to  important  medical  issues  by  incorporating 
elements  of  clinical  practice  guidelines  in  effect  at  that 
time  into  legal  requirements.  It  is  important  for  physicians 
to  understand  these  legal  requirements  while  they  seek  to 
apply  an  evolving  body  of  knowledge  to  the  individual 
patient  in  their  care. 

Phillip  Wise,  MD 
San  Diego,  California 

Kathryn  Duke,  MPH,  JD 
San  Francisco,  California 
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The  Urethral  Sling  and  Stress  Urinary 
Incontinence 

Stress  urinary  incontinence  affects  between  1 5—60% 
of  women,  and  has  a tremendous  impact  on  a woman’s 
quality  of  life.  Incontinence  is  either  urgency  or  stress  in 
nature.  Urgency  incontinence  and  mild  SUI  can  be  suc- 
cessfully managed  in  general  with  behavioral  or  anti- 
cholinergic treatment.  Moderate  to  severe  SUI  is  best 
managed  by  operative  intervention.  The  following  epito- 
me discusses  the  role  of  urethral  slings  in  the  manage- 
ment of  SUI. 

Stress  urinary  incontinence  is  defined  as  the  involun- 
tary loss  of  urine  related  to  increases  in  abdominal  pres- 
sure resulting  from  activities  such  as  laughing,  coughing, 
lifting,  and  positional  changes.  Two  factors  are  important 
to  the  development  of  stress  urinary  incontinence:  ure- 
thral hypermobility  and/or  intrinsic  sphincteric  deficien- 
cy. Both  factors  commonly  coexist  and  vary  in  their  rela- 
tive contribution  in  women  with  stress  urinary  inconti- 
nence. Hypermobility  is  the  rotational  descent  of  the 
proximal  urethra  and  bladder  neck  into  the  vagina  when 
there  are  increases  in  intra-abdominal  pressure.  Intrinsic 
sphincteric  deficiency  refers  to  a deficiency  in  urethral 
sphincter  function,  and  is  generally  unrelated  to  urethral 
support.  All  operative  procedures  for  stress  urinary  incon- 
tinence address  either  or  both  of  these  factors.  The  selec- 
tion of  a surgical  procedure  for  stress  urinary  incontinence 
therefore  depends  on  the  relative  contributions  of  urethral 
hypermobility  and  intrinsic  sphincteric  deficiency.  Stress 
urinary  incontinence  related  primarily  to  bladder  neck 
hypermobility  can  commonly  be  corrected  with  routine 
bladder  neck  suspensions  or  urethral  slings.  If,  however, 
urethral  sphincteric  deficiency  is  the  primary  cause  of 
stress  urinary  incontinence,  urethral  bulking  agents,  artifi- 
cial urinary  sphincters,  and  sling  procedures  are  appropri- 
ate. Of  the  treatment  modalities  mentioned,  the  urethral 
sling  is  the  only  procedure  that  addresses  both  the  hyper- 
mobile  urethra  and  intrinsic  sphincteric  deficiency.  In 
addition,  there  has  been  a relatively  recent  realization  that 
intrinsic  sphincteric  deficiency  plays  a more  prominent 
role  in  stress  urinary  incontinence  than  previously 
believed.  These  two  factors  have  led  to  an  increase  in  the 
popularity  of  the  urethral  sling  procedure. 

In  1910,  Goebell  introduced  the  concept  of  a urethral 
sling  by  using  reflected  pyramidalis  muscle  as  a bolster 
for  the  urethra.  This  is  analogous  to  a leather  seat  sup- 
porting a child  on  a swing.  Since  then,  several  modifica- 
tions using  different  autologous  (e.g.  rectus  fascia,  fascia 
lata,  vaginal  wall)  as  well  as  synthetic  (e.g.  mersilene, 
Gortex,  Marlex)  materials  have  been  used.  The  utility  of 
synthetic  materials,  however,  is  limited  because  of  com- 
plications including  bladder  erosion,  infection,  and  fistula 
formation.  There  has  been  a recent  interest  in  the  use  of 
homologous  tissue  for  urethral  slings,  and  the  initial 
results  appear  promising. 

Approaches  to  the  urethral  sling  can  be  classified  as 
transabdominal,  transvaginal,  and  a combination  of  both. 
There  is  no  compelling  evidence  that  one  approach  is 
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superior  to  the  others.  The  type  of  operation  is  best  deter- 
mined by  surgeon  preference  and  experience.  Regardless 
of  approach,  the  principles  are  the  same:  a broad  base 
support  directly  under  the  urethra,  which  is  placed  with 
only  minimal  tension. 

The  American  Urologic  Association  Female  Stress 
Urinary  Incontinence  Clinical  Guidelines  Panel  conduct- 
ed a comprehensive  review  and  in-depth  analysis  of  pub- 
lished outcome  data  pertaining  to  different  surgical  pro- 
cedures for  urinary  incontinence.  This  panel  concluded 
that  urethral  slings,  along  with  retropubic  bladder  neck 
suspensions,  are  the  most  efficacious  procedures  for 
long-term  success  in  the  treatment  of  urinary  inconti- 
nence secondary  to  urethral  hypermobility.  They  report  a 
greater  than  85%  probability  of  improvement  of  urinary 
incontinence  at  48  months  or  longer  with  the  use  of  ure- 
thral slings.  Although  outcome  literature  is  sparse  for 
patients  with  intrinsic  sphincteric  deficiency  treated  with 
slings,  it  was  the  panel’s  opinion  that  this  procedure  is 
also  an  effective  type  of  treatment  for  intrinsic  sphinc- 
teric deficiency  patients.  Possible  complications  of  sling 
procedures  include  prolonged  urinary  retention,  urgency 
and  urgency-related  incontinence.  The  risk  of  postopera- 
tive urgency  ranges  from  7—46%  and  can  be  quite  debil- 
itating to  the  patient.  Urinary  urgency  is  best  managed 
with  behavioral  training  (fluid  moderation,  timed  void- 
ing, pelvic  floor  exercises)  or  anticholinergic  medica- 
tions. In  general,  if  urgency  is  present  preoperatively, 
there  is  a significant  risk  that  these  symptoms  will  persist 
postoperatively.  The  risk  of  permanent  retention,  howev- 
er, is  low  at  less  than  5%  and  can  be  managed  with  clean 
intermittent  catheterization  or  urethrolysis. 

The  urethral  sling  addresses  urethral  hypermobility 
and  may  address  intrinsic  sphincteric  deficiency.  This 
versatility,  along  with  excellent  cure  rates  and  low  com- 
plication rates,  have  led  many  to  apply  this  operation  to 
most  types  of  stress  urinary  incontinence  to  those 
patients  who  have  opted  for  surgical  intervention. 

H.  Roger  Hadley.  MD 

Elmer  B Pineda.  MD 

Loma  Linda,  California 
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Peyronie's  Disease:  A Difficult  Sexual 
Dysfunction  Problem 

Peyronie’s  disease  is  a physically  and  psychologically 
devastating  problem  that  affects  up  to  2%  of  men.  Those 
affected  are  primarily  between  the  ages  of  forty  and 
sixty.  Peyronie's  disease  is  manifested  by  fibrous, 
inelastic  scar  tissue  involving  the  tunica  albuginea  of  the 
penis,  the  fibrous  jacket  surrounding  the  spongy,  vascu- 


lar tissue  of  the  corpora  cavernosa,  which  expands  dur- 
ing the  development  of  an  erection.  The  inelastic  scar  is 
palpable  in  the  flaccid  penis,  but  a penile  deformity  such 
as  bending,  narrowing,  hinging,  and/or  shortening  can 
be  visible  when  the  penis  becomes  erect.  Painful  erec- 
tions may  occur  particularly  in  the  early  phase  of  the  dis- 
ease. All  of  these  changes  can  result  in  difficulty  with 
vaginal  penetration  and  may  be  further  exacerbated  by 
concomitant  disorders  such  as  diabetes,  hypertension, 
elevated  serum  lipids,  or  a smoking  history  that  could 
cause  decreased  arterial  inflow  or  venous  leakage. 

The  disease  received  its  name  in  the  1740s  from 
Francois  de  la  Peyronie,  who  was  the  first  surgeon  to 
King  Louis  XV.  Despite  all  treatment  options  available 
since  then,  it  still  remains  a therapeutic  dilemma.  Most 
commonly,  the  characteristic  Peyronie’s  plaque  is  found 
on  the  dorsum  of  the  penis  causing  an  upward  curvature 
during  erection.  However,  other  plaque  locations  can 
occur,  resulting  in  various  penile  deformities.  To  under- 
stand how  the  erection  deformity  occurs,  imagine  the 
effect  of  placing  a piece  of  tape  on  a child’s  balloon.  As 
the  balloon  expands,  it  will  curve  around  the  inelastic 
segment  caused  by  the  tape. 

The  cause  of  Peyronie’s  disease  remains  an  enigma. 
There  have  been  many  theories,  including  sexually  trans- 
mitted, inflammatory,  or  autoimmune.  The  mechanical 
injury  theory  suggests  that  trauma  to  the  erect  penis  acti- 
vates the  disease  process.  More  current  proposals  suggest 
that  Peyronie’s  disease  may,  in  fact,  be  a wound  healing 
disorder,  much  like  a keloid  or  hypertrophic  scar.  It  has 
been  noted  in  patients  with  Peyronie’s  disease  that 
elastin,  the  protein  which  allows  for  normal  tunical 
expansion,  is  decreased  or  abnormal  in  the  outer  jacket. 
Therefore,  pressure  on  the  erect  penis  during  intercourse 
can  stretch  the  tunical  fibers,  and,  due  to  the  decreased 
tolerance  to  stress,  a delamination  or  fracture  injury  typ- 
ically involving  the  septal  and  inner  circular  fibers  of  the 
tunica  may  occur.  Following  injury,  the  release  of 
cytokines  activate  fibroblast  proliferation  and  collagen, 
the  primary  extracellular  matrix  component  of  a Pey- 
ronie’s plaque,  is  produced.  Disregulation  in  the  genetic 
code  could  cause  a loss  of  balance  between  scar  forma- 
tion and  remodeling.  The  result  is  the  deposition  of  an 
exuberant  scar  which  does  not  remodel  properly. 

Although  Peyronie’s  disease  may  resolve  spontaneous- 
ly, this  appears  to  be  uncommon  (around  15%).  Treatment 
options  include  conservative  therapy,  which  is  the  treat- 
ment of  choice  for  many  patients  (30%).  This  would 
include  observation  of  the  man  who  has  minor  curvature 
(e.g.  <30°),  which  does  not  interfere  with  his  ability  to  have 
sexual  relations,  and  neither  he  nor  his  partner  experience 
pain  during  intercourse.  This  patient  should  be  reassured 
that  this  is  a disease  that  will  not  degenerate  into  malignan- 
cy. Oral  therapies  have  also  been  used,  although  there  is  no 
clear,  reliable,  efficient  choice.  The  most  common  oral 
medications  currently  used  are  vitamin  E,  Potaba  (potassi- 
um aminobenzoate)  and  colchicine.  Drugs  injected  directly 
into  the  plaque  have  also  been  used,  including  steroids,  ver- 
apamil, and  collagenase.  The  use  of  steroids  has  fallen  out 
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of  favor  due  to  significant  failure  rates  and  uncommon  but 
worrisome  side  effects,  including  local  tissue  atrophy  and 
adrenal  suppression.  Verapamil,  a calcium  channel  blocker 
known  to  change  fibroblast  function  in  vitro  in  doses  that 
can  be  achieved  by  intralesional  administration,  has  been 
used  clinically  with  reported  success. 

Fibroblasts  exposed  to  calcium  channel  blockers 
change  from  stimulating  a synthetic  cell  manufacturing 
scar  to  more  of  a degradative  process.  Clinical  trials  with 
intralesional  verapamil  injections  into  a Peyronie’s 
plaque  show  positive  effects  in  about  60%  of  patients 
with  respect  to  deformity  improvement  and  in  75%  by 
subjective  report.  Over  70%  of  patients  have  improved 
sexual  function.  For  those  patients  with  acute  disease 
associated  with  painful  erections,  97%  have  rapid  reso- 
lution of  their  penile  pain  with  1 to  4 injections.  Typi- 
cally, 10  mg  of  this  drug  diluted  up  to  10  ccs  with  saline 
is  injected  into  the  Peyronie’s  plaque  after  performing  a 
buprivical  penile  block  to  anesthetize  the  penis  (6-12 
sessions).  No  cardiovascular  or  hypotensive  events  have 
been  noted.  The  primary  side  effect  is  ecchymosis  due  to 
the  puncturing  of  the  subcutaneous  tissues,  2-3  punc- 
tures in  the  skin  and  200-300  in  the  plaque.  It  appears 
that  modifiers  of  cytokine  and  fibroblast  function  may 
be  the  future  for  therapy  of  early  Peyronie’s  disease. 

Surgery  is  used  for  patients  with  more  advanced 
deformity  and/or  decreased  rigidity.  Tunica  plication  is  a 
type  of  surgery  that  straightens  the  penis  by  shortening 
the  long  side  (convex)  of  the  penis  to  equal  the  shorter 
side.  Plaque  incision  or  excision  has  also  been  employed 


successfully.  The  defect  created  in  the  tunica  is  patched 
with  a variety  of  autogolous  tissues,  including  dermis, 
vein  and  temporalis  fascia.  In  the  man  who  has  penile 
deformity  as  well  as  insufficient  rigidity,  then  placement 
of  a penile  prosthesis  is  indicated. 

In  conclusion,  therapeutic  advances  have  not  resulted 
in  a reliable  cure  to  this  problem,  probably  because  of  an 
incomplete  understanding  of  the  basic  pathophysiology 
of  Peyronie’s  disease.  Recent  advances  in  the  under- 
standing of  wound  healing  and  its  disregulation  may 
offer  new  treatment  options  such  as  modifiers  of 
cytokine  and  fibroblast  function.  Eventually,  multi- 
modality protocols  may  be  developed  that  might  include 
combined  collagenase/verapamil  intralesional  injections 
with  concurrent  oral  therapy,  such  as  colchicine,  to  sta- 
bilize or  improve  the  deformity.  Of  course,  for  those 
patients  who  do  not  succeed  with  conservative  therapy, 
surgery  may  be  offered.  Surgery  is  also  indicated  for 
patients  with  severe  deformity,  extensive  plaque  calcifi- 
cation, those  who  have  failed  conservative  therapy  or 
have  erectile  failure,  or  any  patient  who  insists  upon  a 
more  rapid,  reliable  result. 

Laurence  A.  Levine,  MD 
Chicago,  Illinois 

REFERENCES 

Devine  CJ  Jr.  Proposal:  Trauma  as  the  cause  of  the  Peyronie's  lesions.  J Urol 
1997:  157:285-290 

Levine  LA.  Treatment  of  Peyronie’s  disease  with  intralesional  verapamil  injection. 
J Urol  1997;  158:1395-1399 

Weidner  W.  Sexual  dysfunction  in  Peyronie’s  disease:  an  analysis  of  222  pa- 
tients without  previous  local  plaque  therapy.  J of  Urol  1997:  157:325-328 


1 70  WJM,  September  1998 — Vol  169,  No.  3 


Epitomes — Urology 


ADVISORY  PANEL  TO  THE  SECTION  ON  UROLOGY 

Raymond  Fay,  MD 
Advisory  Panel  Chair 

CMA  Council  on  Scientific  Affairs  Representative 
San  Francisco 


Daniel  A.  Nachtsheim,  md 
CMA  Section  Chair 
La  Jolla 

Harry  Neuwirth.  md 

CMA  Section  Assistant  Secretary 

Greenbrae 

Herbert  Ruckle,  md 
Loma  Linda  University 

Harcharan  S.  Gill,  md 
Stanford  University 

Ralph  W.  deVere  White,  md 
University  of  California.  Davis 

Thomas  E.  Ahlering,  md 
University  of  California.  Irvine 


Richard  M.  Ehrlich,  md 
University  of  California.  Los  Angeles 

Joseph  D.  Schmidt,  md 
University  of  California.  San  Diego 

Peter  R.  Carroll,  md 
University  of  California.  San  Francisco 

Stuart  Boyd,  md 
University  of  Southern  California 

Harry  Neuwirth,  md 

Northern  California  Urological  Society 

Greenbrae 

Phillip  Wise,  md 

San  Diego  Urological  Society 

La  Jolla 


David  W.  Rhodes,  md 
Los  Angeles  Urological  Society 
Pasadena 

Ashok  J.  Kar,  MD 

Orange  County  Urological  Society 

Santa  Ana 

Kathy  A.  DeSantis 
Invited  Guest 
Santa  Ana 

Kathryn  Duke,  jd,  mph 
CMA  Staff 
San  Francisco 

Leslie  Birnbaum 
CMA  Staff 
San  Francisco 


171 


Alerts,  Notices,  and  Case  Reports 


Unusual  Vaginal  Laceration  Due 
to  a High-Pressure  Water  Jet 

JOSEPH  P.  RAMOS,  MD 
DALE  CARRISON,  DO,  FACEP 
DAVID  L.  PHILLIPS,  MD 
Las  Vegas , Nevada 


With  the  Growing  popularity  of  water  sports,  the 
number  of  water-related  injuries,  not  surprisingly,  con- 
tinues to  increase  annually.  In  1994,  6,906  injuries  were 
reported  to  the  US  Coast  Guard.1  The  increased  number 
of  personal  watercraft  on  lakes,  a lack  of  experience  and 
proper  training,  inadequate  personal  protective  devices, 
and  alcohol  use  are  just  a few  of  the  factors  responsible 
for  the  increasing  number  of  injuries.1  Lake  Mead 
National  Recreation  Area,  near  Las  Vegas,  Nevada,  is 
the  National  Parks  Services  most-visited  park  and  the 
leading  area  for  water-related  injuries  (Glenn  Anderson. 
EMS  Director,  National  Parks  Services,  Lake  Mead; 
personal  communication,  January  1996).  We  report  a 
unique  case  of  an  injury  involving  a personal  watercraft 
at  Lake  Mead. 

Although  vaginal  injuries  related  to  the  “water-ski 
douche”  have  been  reported  by  many,2-7  only  three  cases 
of  vaginal  injury  due  to  the  “Jet  Ski  douche”  have  been 
previously  reported.8-10  We  introduce  the  first  case  that 
can  be  attributed  to  the  force  of  the  water  jet  alone.  It 
involved  a vaginal  laceration  without  perforation  into  the 
abdominal  cavity. 

Report  of  a Case 

The  patient,  a 31 -year-old  woman,  gravida  1,  para  1, 
was  seated  behind  her  husband  on  a Jet-Ski  as  it  was 
launched  from  the  shallow  waters  near  the  edge  of 
Lake  Mead.  Before  any  forward  velocity  could  be 
attained,  she  fell  backward  into  the  water  with  legs 
abducted  and  was  struck  directly  in  the  perineal  area  by 
the  thrust  of  the  water  jet.  She  was  wearing  a two-piece 
bathing  suit  and  had  been  drinking  alcoholic  beverages 
before  the  accident.  Profuse  vaginal  bleeding  was 
noted  immediately,  and  the  patient  lost  consciousness. 
She  was  taken  back  to  shore  but  for  unknown  reasons, 
90  minutes  elapsed  before  the  patient  received  any 
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emergency  care  in  the  field.  When  emergency  medical 
personnel  arrived,  the  patient  was  conscious,  her  pulse 
was  rapid  and  weak,  and  her  blood  pressure  was  diffi- 
cult to  obtain.  During  the  initial  management,  which 
included  the  placement  of  perineal  packs  and  military 
antishock  trousers,  the  patient  lost  and  regained  con- 
sciousness four  times.  After  being  stabilized,  the 
patient  was  airlifted  to  the  Las  Vegas  University  Med- 
ical Center  Trauma  Department  for  definitive  treat- 
ment. During  the  air  transport,  the  patient  was  hypoten- 
sive with  a blood  pressure  of  74/44  mm  of  mercury  but 
responded  well  to  a fluid  challenge  of  1,500  ml  of  a 
normal  saline  solution. 

In  the  trauma  resuscitation  area,  the  patient  was 
found  to  have  a blood  pressure  of  106/56  mm  of  mer- 
cury, a pulse  rate  of  131  beats  per  minute,  and  a respira- 
tory rate  of  29  per  minute.  She  had  primarily  perianal 
and  vulvar  pain  and  vomited  once  while  in  the  resusci- 
tation area.  The  findings  of  a physical  examination  were 
surprisingly  unremarkable,  showing  only  pale  conjunc- 
tivae  and  a large  blood  clot  in  the  vaginal  pubic  hair.  No 
obvious  external  laceration  or  bruises  were  present,  and 
abdominal  pain  was  minimal  with  no  rebound  or  guard- 
ing on  examination.  A vaginal  examination  with  the  use 
of  a speculum  revealed  active  vaginal  bleeding  of  an 
undetermined  location.  Laboratory  studies  revealed  a 
hemoglobin  level  of  90  grams  per  liter  (9.0  grams  per 
dl),  a hematocrit  of  0.27  (27.4%),  and  a leukocyte  count 
of  3.5  X 109  per  liter  (3,500  per  p.1).  The  results  of  a com- 
puted tomographic  scan  of  the  abdomen  and  pelvis  were 
indeterminate  because  of  free  air  in  the  rectum  or  around 
the  uterus.  At  this  juncture,  a gynecologic  consultation 
was  obtained.  It  was  felt  that  a more  thorough  assess- 
ment and  repair  could  be  done  under  anesthesia;  there- 
fore, the  patient  was  taken  to  surgery  by  the  trauma 
surgery  team. 

In  the  operating  room,  rigid  sigmoidoscopy  was 
completed,  and  no  evidence  of  a colorectal  injury  was 
found.  A comprehensive  vaginal  examination  revealed 
a 5-cm  (2-in)  deep  laceration  that  extended  around  the 
cervix  on  the  left  lateral  vaginal  wall  from  the  12- 
o’clock  to  the  6-o’clock  position.  No  evidence  of  perfo- 
ration into  the  abdominal  cavity  was  noted.  A Penrose 
drain  was  placed  and  the  wound  closed  using  a 0 
chromic  suture. 

Postoperatively,  the  patient’s  hemoglobin  level  and 
hematocrit  had  fallen  to  56  grams  per  liter  (5.6  grams  per 
dl)  and  0.16  (16.2%),  respectively,  and  3 units  of  blood 
were  transfused.  On  postoperative  day  2,  a fever  devel- 
oped and,  the  patient  was  treated  with  disodium  cefotetan 
and  metronidazole  hydrochloride.  The  remainder  of  the 
hospital  stay  was  without  complications.  The  patient  was 
discharged  home  on  postoperative  day  4 with  a regimen 
of  doxycycline  hyclate,  metronidazole,  and  iron.  There 
were  no  adverse  sequelae. 
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Discussion 

Although  injuries  from  water  sports  vary  in  severity  and 
presentation,2  this  case  represents  a unique  vaginal 
injury  resulting  solely  from  the  blast  of  a high-pressure 
water  jet.  Two  similar  cases  have  involved  a twofold 
mechanism  of  injury:  falling  into  the  water  at  high 
speeds  in  addition  to  the  blast  of  a water  jet. s 9 Injuries  in 
a third  reported  case  are  presumed  to  be  due  to  the  blast 
of  a high-pressure  water  jet.  but  the  mechanism  is  not 
elaborated.10  In  addition,  this  case  represents  a massive 
hemorrhage  without  visceral  perforation  and  without  a 
dramatic  emergency  department  presentation.  Important 
aspects  to  be  contemplated  by  treating  physicians 
include  the  treatment  of  possible  infection,  the  possibil- 
ity of  sexual  abuse,  a careful  approach  to  vaginal  exam- 
ination in  the  light  of  a sometimes  subtle  presentation, 
and  the  effects  of  alcohol  on  an  injured  patient. 

Concerning  infection,  some  authors  have  avoided  the 
prophylactic  use  of  antibiotics  after  similar  vaginal  lac- 
erations.3"5 Rodgers  reports,  however,  that  wounds  con- 
taminated with  vaginal  secretions  are  considered  “high 
risk”  and  probably  are  an  indication  for  antimicrobial 
agents.11  In  addition  to  vaginal  secretions,  the  normal 
flora  of  lake  water  may  include  many  viral,  protozoal, 
parasitic,  and  bacterial  pathogens.  The  pathogens  pres- 
ent will  vary  from  lake  to  lake  based  on  differences  in 
water  temperature,  pH,  and  nutrient  density.12  Some  of 
the  more  common  waterborne  enteric  pathogens  include 
Escherichia  coli , Shigella  and  Campylobacter  species, 
Vibrio  cholerae.  Salmonella  species,  Yersinia  enterocol- 
itica , and  Aeromonas  hydrophila ,12  Therefore,  it  is  rec- 
ommended that  treating  physicians  be  knowledgeable  of 
the  waterborne  pathogens  that  predominate  in  their 
respective  geographic  area.  In  this  patient,  it  was 
thought  that  the  cost  of  antibiotics  was  far  outweighed 
by  the  potential  for  infection,  abscess  formation,  and 
other  perilous  sequelae. 

Sexual  abuse  is  a second  consideration  in  any 
patient  with  vaginal  trauma.  It  has  been  reported  that  a 
lack  of  obvious  external  trauma — that  is,  no  bruising 
or  swelling — may  be  a clue  to  abuse  rather  than  trau- 
ma.4 Although  this  viewpoint  is  much  respected,  our 
patient's  presentation  was  contradictory  and  repre- 
sents a case  where  the  physical  findings  were  not 
indicative  of  the  cause  or  severity  of  the  underlying 
injury.  A subtle  presentation  highlights  a third  aspect 
of  this  case:  the  findings  of  the  speculum  examination 
in  vaginal  trauma.  Gray  reports  a case  of  vaginal  lac- 
eration due  to  a water-ski  douche  in  which  “250  ml  of 
blood  gushed  out  of  the  wound”  during  vaginal  exam- 
ination/ Similarly,  our  patient  represents  a case  where 
a clot  was  visualized  in  the  external  pubic  hair  (no 
active  bleeding),  and  only  a history  of  bleeding  was 
given.  On  speculum  examination,  however,  active 
bleeding  was  noted  and  was  most  likely  exacerbated 
or  at  least  reinitiated  by  the  examination.  Although 
blood  loss  can  be  aggravated  by  a vaginal  examina- 
tion, a thorough  physical  examination  is  necessary  and 
warranted  in  vaginal  trauma.  This  includes  a digital 


examination  and  a cautious  speculum  examination  to 
determine  the  full  extent  of  the  injury. 

Last,  alcohol  use  is  a major  concern  in  trauma 
patients.  Patients  with  alcohol  intoxication  who  are 
injured  have  more  blood  loss,  more  invasive  monitor- 
ing, more  operative  procedures,  more  fluid  replace- 
ment, and  higher  oxygen  requirements.13  Taking  this 
into  account  when  gathering  a history  involving  vaginal 
or  other  trauma  may  help  guide  a physician’s  expecta- 
tions and  treatment. 

Preventing  vaginal  trauma  due  to  the  high-pressure 
water  douche  involves  education.  Instruction  on  operat- 
ing personal  watercrafts  and  the  possible  hazards  asso- 
ciated with  their  use  is  essential.  Personal  watercraft 
have  been  reported  to  reach  speeds  as  high  as  55  miles 
per  hour.9  Most  are  powered  by  a three-blade  stainless- 
steel  impeller  that  forces  water  through  a jet  pump.  The 
resulting  water  jet  ranges  from  679  lb  of  thrust  in  small- 
er models  to  in  excess  of  862  lb  of  thrust  in  larger  mod- 
els (Kawasaki  Motors  Corporation,  900ZXi  Jet  Ski 
specifications  brochure,  P/N  99969-2413,  1994).  This 
powerful  water  jet,  if  misdirected,  may  be  fatal.  Educa- 
tion should  begin  with  the  basics,  such  as  safe  operating 
techniques  and  the  importance  of  protective  clothing. 
For  example,  swimsuits  with  more  than  one  layer  of 
fabric,  rubber  wet  suits, 2^'7  and  even  cutoff  jeans3  may 
all  be  deterrents  to  a high-pressure  water  blast.  Besides 
clothing,  the  “dead  man”  switch  to  reduce  power  if  a 
driver  falls  off  may  prevent  injury  to  the  driver  of  a 
water-jet-powered  device.9  Last,  women  should  be  cau- 
tioned on  the  use  of  tampons  when  engaged  in  water 
sports.  It  has  been  reported  that  a tampon  may  have  a 
“pistonlike”  effect  when  impacting  with  water  and  cre- 
ate excessive  stretching  forces  on  the  vagina.14 
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The  Incidence  Of  mastoiditis  has  decreased  in  recent 
decades  because  of  the  availability  of  oral  antibiotics 
and  better  treatment  of  acute  otitis  media.1-2  In  the  era  of 
the  acquired  immunodeficiency  syndrome  (AIDS),  how- 
ever, there  has  been  a resurgence  of  conditions  that 
before  this  were  fairly  uncommon.  One  group  of  authors 
has  noted  that  the  frequency  of  head  and  neck  manifes- 
tations in  patients  with  AIDS  is  nearly  100%  during  the 
course  of  their  disease.3  In  addition,  many  authors  have 
observed  an  increase  in  the  incidence  and  prevalence  of 
serous  otitis  media,  acute  otitis  media,  and  external  oti- 
tis,1-6 but  reports  of  mastoiditis  in  patients  with  AIDS 
appear  less  frequently. 

In  addition  to  traditional  T-cell  pathogens,  it  is  now 
well  recognized  that  persons  infected  with  the  human 
immunodeficiency  virus  (HIV)  also  have  B-cell  defects 
and  problems  with  pathogens  such  as  Streptococcus 
pneumoniae.  Sinusitis,  bacterial  pneumonia,  and  even 
bronchiectasis  have  been  described  in  these  patients.7 

We  describe  the  cases  of  two  patients  with  AIDS  and 
B-cell  lymphoma  who  presented  with  mastoiditis. 

Report  of  Cases 

Patient  1 

The  patient,  a 35-year-old  HIV-positive  man,  presented  to 
the  emergency  department  at  Thomason  Hospital,  El  Paso, 
Texas,  with  severe  right-sided  ear  pain  for  two  weeks.  The 
patient  described  the  pain  as  throbbing,  with  radiation  to 
his  face  and  jaw.  He  did  not  have  blurred  vision,  vertigo, 
or  drainage  of  fluid  from  his  ear  but  did  have  a global 
headache.  Two  weeks  before  this,  the  patient  was  diag- 
nosed with  acute  otitis  media  and  was  treated  with  a course 
of  amoxicillin  and  clavulanate  potassium.  500  mg  three 
times  a day,  but  his  symptoms  have  only  worsened  since 
then.  He  had  been  diagnosed  with  HIV  ten  years  previ- 
ously, and  his  most  recent  CD4+  cell  count  was  152X106 
per  liter  (152  cells  per  pi).  His  medical  history  was  notable 
for  non-Hodgkin’s  B-cell  lymphoma,  Mycobacterium 
avium-intracellulare,  genital  herpes,  anal  condylomata, 
and  a persistent  perirectal  fistula.  Medications  at  admis- 
sion included  zidovudine,  acyclovir,  and  the  combination 
of  trimethoprim  and  sulfamethoxazole. 

On  physical  examination,  the  patient’s  temperature 
was  36.99C  (98.4QF),  his  blood  pressure  was  132/96  mm 
of  mercury,  his  pulse  rate  was  94  beats  per  minute,  and 
respirations  were  20  per  minute.  An  injected  tympanic 
membrane  was  noted  with  no  discernible  air-fluid  level 


or  perforation.  Tenderness  was  elicited  on  palpation  of 
the  right  mastoid  and  preauricular  areas,  and  a mild  cer- 
vical lymphadenopathy  was  present.  The  findings  of  the 
physical  examination  were  otherwise  unremarkable.  The 
leukocyte  count  was  4.18X109  per  liter  (4,180  per  pi) 
(0.29  [29%]  segmented  neutrophils,  0.01  [1%]  band 
forms,  0.55  [55%]  lymphocytes,  0.09  [9%]  monocytes, 
and  0.01  [1%]  eosinophils).  The  results  of  serum  chem- 
istry studies  were  remarkable  only  for  an  elevated  alka- 
line phosphatase  level  of  115  U per  liter  and  a lactate 
dehydrogenase  level  of  241  U per  liter.  No  specimens 
were  taken  for  culture,  and  tympanocentesis  was  not 
performed,  but  computed  tomography  of  the  head 
showed  asymmetry  and  increased  bony  densities  of  the 
right  mastoid,  consistent  with  chronic  mastoiditis. 

The  patient  was  placed  on  a two-week  course  of 
amoxicillin-clavulanate,  500  mg  every  eight  hours,  and 
ciprofloxacin,  500  mg  twice  a day.  He  showed  clinical 
improvement  in  his  signs  and  symptoms  in  the  ensuing 
weeks.  Three  weeks  later,  the  patient  presented  with 
facial  pain  and  right  seventh  nerve  paralysis;  magnetic 
resonance  imaging  showed  a nasopharyngeal  mass  that 
on  biopsy  was  a B-cell  lymphoma.  The  patient  declined 
radiation  therapy  and  died  two  months  later. 

Patient  2 

The  patient,  a 36-year-old  HIV-positive  woman,  was 
admitted  to  Thomason  Hospital  for  gradually  worsening 
right  ear  pain  beginning  one  day  before  admission.  The 
patient  described  the  pain  as  a stabbing  pressurelike  sen- 
sation in  her  ear  and  mastoid  region,  but  did  not  have  any 
discharge,  tinnitus,  or  hearing  loss.  She  also  had  a gener- 
alized headache  with  intermittent  sensations  of  disequi- 
librium, nausea,  and  fever  with  chills.  The  patient  was 
diagnosed  with  HIV  infection  14  months  before  this 
admission,  and  her  most  recent  CD4+  count  was  84 X 106 
per  liter  (84  cells  per  pi).  Since  being  diagnosed  with 
HIV,  she  has  had  several  episodes  of  acute  sinusitis  and 
right  otitis  media.  Her  medications  at  the  time  of  admis- 
sion included  didanosine,  trimethoprim-sulfamethoxa- 
zole, and  acyclovir. 

On  physical  examination,  the  patient’s  temperature 
was  41.1QC  (106.09F),  her  blood  pressure  was  115/65 
mm  per  mercury,  her  pulse  rate  was  125  beats  per 
minute,  and  respirations  were  18  per  minute.  She  had  a 
bulging  and  injected  right  tympanic  membrane  with 
obliteration  of  the  bony  structures.  An  air-fluid  level 
behind  the  tympanic  membrane  was  not  discernible,  and 
no  perforation  was  present.  The  external  auditory  mea- 
tus and  mastoid  region  were  tender  to  palpation,  but  no 
gross  anatomic  deviations  or  swelling  was  evident.  The 
leukocyte  count  was  4.27X109  per  liter  (4,270  per  pi) 
(0.68  neutrophils,  0.09  band  forms,  0.21  lymphocytes, 
and  0.02  monocytes)  and  the  cerebrospinal  fluid  showed 
a leukocyte  count  of  8X  106  per  liter  (8  per  pi)  with  no 
organisms  present.  Cultures  done  of  tympanocentesis, 
cerebrospinal  fluid,  and  blood  specimens  were  all  ster- 
ile, and  the  results  of  the  rest  of  the  laboratory  workup 
were  unremarkable. 
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The  patient  was  diagnosed  with  recurrent  otitis 
media  and  mastoiditis  and  treated  with  ticarcillin  and 
clavulanate.  3.1  grams  intravenously  every  six  hours.  A 
marked  improvement  was  noted  by  the  ninth  hospital 
day,  and  she  was  discharged  home  with  a two-week 
course  of  ceftazidime,  2 grams  given  intravenously 
every  twelve  hours.  Following  discharge,  the  patient’s 
condition  remained  stable  for  two  months  when  she  had 
the  abrupt  onset  of  right  ear  pain,  fever,  and  signs  of 
sepsis.  A computed  tomographic  scan  of  the  head 
revealed  clouding  of  the  right  mastoid  air  cells,  and  cul- 
ture of  the  middle  ear  fluid  grew  S pneumoniae.  A right 
mastoidectomy  was  performed  without  complications. 
The  patient  received  intravenous  ceftriaxone  sodium,  1 
gram  intravenously  every  24  hours  for  the  following  10 
days,  and  her  condition  gradually  improved.  Two 
months  later,  she  presented  with  anemia  and  neutrope- 
nia and  was  ultimately  diagnosed  with  B-cell  non- 
Hodgkin's  lymphoma,  presenting  as  an  abdominal 
mass.  Studies  were  not  performed  to  look  specifically 
for  a nasopharyngeal  mass.  She  died  two  months  after 
the  diagnosis  of  lymphoma. 

Discussion 

Acute  mastoiditis  usually  follows  an  episode  of  acute 
suppurative  otitis  media,  with  the  pathologic  events 
being,  first,  obstruction  and  sequestration  of  infection  at 
the  additus  ad  antrum  and  the  smaller  air  cell  tracts  and, 
then,  temporal  or  mastoid  bone  remodeling  followed  by 
bone  resorption  and  decalcification.1 

The  pathogenesis  of  chronic  mastoiditis  is  similar  to  that 
of  acute  disease,  with  obstruction  of  the  eustachian  tube 
being  a more  prominent  feature.  '•3-5,6,8  The  causal  agents  are 
usually  bacterial  with  S pneumoniae , Haemophilus  influen- 
zae, Moraxella  catarrhalis,  and  occasionally  anaerobes 
being  isolated  most  frequently. 1A3,9 

In  patients  with  AIDS,  however,  alterations  in  normal 
immune  function  and  middle  ear  anatomy  may  play  a 
role  in  the  development  of  middle  ear  infections,  includ- 
ing mastoiditis.  The  most  consistent  finding  is  poor 
eustachian  tube  function  due  to  such  factors  as  HIV- 
related  adenoidal  hyperplasia  and  hypertrophy,  recurrent 
respiratory  tract  viral  infection,  viral-induced  allergy, 
and  nasopharyngeal  masses. 3-5-6-8  Patients  with  HIV 
infection  also  have  measurable  B-cell  dysfunction,  neu- 
trophil dysfunction,  spontaneous  B-cell  proliferation 
with  a nonspecific  polyclonal  increase  in  immunoglobu- 
lin G secretion,  and  a failure  to  respond  to  a variety  of 
de  novo  antigenic  stimuli.7 

Several  studies  have  described  the  histopathologic 
findings  in  the  temporal  bones  of  patients  infected  with 
HIV  and  who  have  AIDS.210  " Michaels  and  co-work  - 
ers  noted  histologic  evidence  of  severe  otitis  media  in 
20%  of  patients  studied  and  low-grade  otitis  media  in 
60%  of  their  patients.2  Although  they  noted  no  clinical 
cases  consistent  with  mastoiditis,  radiographs  of 
microslides  indicated  markedly  increased  density  of 
mastoid  bone  and  a diminished  number  of  air  cells.2 


Haversian  systems  were  found  to  be  highly  irregular  in 
pattern  in  a number  of  specimens.2  Davis  and  associ- 
ates studied  the  temporal  bones  of  13  patients  with 
AIDS  and  found  histologic  evidence  of  acute  otitis 
media  in  4 patients  (31%),  chronic  otitis  media  in  2 
patients  (15%),  and  serous  otitis  media  in  3 patients 
(23%). 10  No  descriptions  of  disease  in  mastoid  bones 
were  noted.  In  contrast  to  these  studies,  the  histopatho- 
logic changes  described  by  Chandrasekhar  and  col- 
leagues were  significant  in  that  7 of  the  8 bone  speci- 
mens analyzed  demonstrated  some  form  of  petromas- 
toiditis. 1 1 Two  of  the  studies  were  of  the  temporal  bones 
of  patients  with  documented  AIDS,210  and  the  third 
was  of  HIV-positive  patients  not  described  as  having 
AIDS.11  In  our  review  of  the  literature,  we  found 
accounts  of  12  patients  with  HIV  infection  or  AIDS  and 
mastoiditis. 3-512-16  Although  the  incidence  of  mastoidi- 
tis has  decreased  over  the  past  several  decades,117  no 
objective  data  exist  on  the  incidence  or  prevalence  of 
the  disease  in  patients  with  AIDS.  Information  regard- 
ing the  frequency  rate  of  complications,  responses  to 
therapeutic  intervention,  and  prognostic  implications  of 
mastoiditis  in  AIDS  patients  is  also  lacking.  Of  note, 
the  two  patients  presented  here  followed  different 
courses,  with  one  responding  well  to  standard  antibiot- 
ic therapy  and  long-term  sequelae  developing  in  the 
other  that  ultimately  required  surgical  therapy. 

That  both  patients  had  B-cell  non-Hodgkin’s  lym- 
phoma is  also  important  because  a nasopharyngeal  mass 
may  have  contributed  to  the  pathogenesis  of  their  dis- 
ease. Carbone  and  co-workers  retrospectively  studied  82 
patients  with  HIV-related  non-Hodgkin’s  lymphoma.18 
Of  the  82  patients,  15  (21%)  had  primary  head  and  neck 
and  13  (18%)  had  systemic  head  and  neck  non-Hodgk- 
in’s  lymphoma.  Of  15  patients  with  primary  head  and 
neck  disease.  7 (47%)  presented  with  extranodal  disease 
in  the  absence  of  any  demonstrable  disease  in  the  lymph 
nodes;  1 1 patients  (73%)  had  involvement  of  the 
Waldeyer’s  ring;  5 patients  (33%)  had  involvement  of 
the  head  and  neck  soft  tissue:  3 patients  (20%)  each  had 
involvement  of  the  maxillary  region  (gum  of  the  maxil- 
lary sinus  and  bones)  and  palate;  2 patients  (13%)  each 
had  involvement  of  the  hypopharynx,  gum,  and  skin: 
and  1 patient  (7%)  had  involvement  of  the  epiglottis, 
uvula,  floor  of  the  mouth,  parotid,  orbit,  hyoid  bone,  and 
retromolar  trigone.  From  the  clinical  point  of  view,  the 
stage  distribution  was  the  only  statistically  significant 
difference  in  the  two  groups  (primary  head  and  neck  ver- 
sus systemic  head  and  neck  non-Hodgkin’s  lymphoma) 
of  the  head  and  neck  lymphoma  (F<.001).  Of  15  patients 
with  primary  head  and  neck  non-Hodgkin’s  lymphoma, 
10  (67%)  had  stages  I and  II,  whereas  all  the  patients 
with  systemic  head  and  neck  non-Hodgkin’s  lymphoma 
had  stages  III  and  IV. 

Shapiro  and  colleagues  described  20  patients  with 
AIDS  in  whom  non-Hodgkin’s  lymphomas  developed  in 
the  head  and  neck  region.19  The  tumor  was  observed  in 
a variety  of  sites,  including  the  nasopharynx,  orbit, 
parotid,  maxillary  sinus,  submandibular  triangle,  anteri- 
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or  and  posterior  cervical  triangles,  supraclavicular  fossa, 
and  the  hypopharynx.  Nine  cases  of  oral  non-Hodgkin’s 
lymphoma  occurring  in  homosexual  male  HIV-infected 
patients  were  evaluated  by  Green  and  Evasole.20  The 
lymphomas  were  located  in  the  maxillary  or  mandibular 
gingiva  (3  patients),  palate  (2  patients),  mandible,  later- 
al tongue,  tonsillar  pillar,  and  retromolar  pad.  Carbone 
and  associates  concluded  in  their  study  that  head  and 
neck  non-Hodgkin’s  lymphoma  in  HIV-infected  patients 
represents  a significant  proportion  (39%)  of  the  HIV- 
related  lymphomas.21  Most  patients  with  head  and  neck 
non-Hodgkin’s  lymphoma  had  severe  immunodeficien- 
cy, extranodal  disease,  aggressive  histologic  findings, 
and  a poor  treatment  response.21-23 

The  two  cases  reported  here  underscore  the  impor- 
tance of  being  aware  of  mastoiditis  in  a patient  with 
AIDS.  That  both  patients  also  had  lymphoma  suggests 
that  this  association  may  not  be  casual;  clinicians  should 
keep  lymphoma  and  an  occult  nasopharyngeal  mass  in 
mind  when  seeing  HIV-infected  patients  who  present 
with  mastoiditis. 
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The  electronic  medical  record  (EMR)  will  constitute  the  core  of  a computerized  health  care  system  in 
the  near  future.  The  electronic  storage  of  clinical  information  will  create  the  potential  for  computer- 
based  tools  to  help  clinicians  significantly  enhance  the  quality  of  medical  care  and  increase  the  effi- 
ciency of  medical  practice.  These  tools  may  include  reminder  systems  that  identify  patients  who  are 
due  for  preventative  care  interventions,  alerting  systems  that  detect  contraindications  among  pre- 
scribed medications,  and  coding  systems  that  facilitate  the  selection  of  correct  billing  codes  for  pa- 
tient encounters.  Numerous  other  "decision-support"  tools  have  been  developed  and  may  soon 
facilitate  the  practice  of  clinical  medicine.  The  potential  of  such  tools  will  not  be  realized,  however,  if 
the  EMR  is  just  a set  of  textual  documents  stored  in  a computer,  i.e.  a "word-processed"  patient  chart. 
To  support  intelligent  and  useful  tools,  the  EMR  must  have  a systematic  internal  model  of  the  infor- 
mation it  contains  and  must  support  the  efficient  capture  of  clinical  information  in  a manner  consis- 
tent with  this  model.  Although  commercially  available  EMR  systems  that  have  such  features  are 
appearing,  the  builders  and  the  buyers  of  EMR  systems  must  continue  to  focus  on  the  proper  design 
of  these  systems  if  the  benefits  of  computerization  are  to  be  fully  realized. 

(Sujansky  WV.  The  Benefits  and  Challenges  of  an  Electronic  Medical  Record:  Much  More  than  a "Word-Processed"  Pa- 
tient Chart.  West  j Med  1 998;  1 69:1  76-1 83) 


It  is  all  but  a truism  today  that  health  care  is  among  the 
last  major  industries  to  “computerize,”  and  that  the 
“computerization”  of  health  care  is  an  inevitable  trend, 
driven  by  the  need  to  improve  productivity,  assure  and 
demonstrate  quality,  integrate  organizations,  facilitate 
research,  and  better  manage  the  health-care  process.1 
However,  there  is  much  less  agreement  on  what  exactly 
computerization  means  in  the  context  of  health  care  and 
what  a computerized  health-care  world  will  look  like. 
This  lack  of  clarity  is  especially  true  with  respect  to  the 
primary  medical  record,  i.e.  “the  chart.”  The  primary 
medical  record  constitutes  the  source  and  core  of  the 
clinical  information  to  be  computerized,  and  the  nature 
of  its  rendition  in  a computer-processible  form  will 
influence,  more  than  any  other  factor,  the  benefits  or  the 
headaches  of  a computerized  health-care  system.2 

The  potential  benefits  of  computerization  to  individ- 
ual clinicians  and  to  healthcare  organizations  are  con- 
siderable: Computer-based  systems  can  generate  reports 
of  patients  due  for  mammography,  cholesterol  screen- 
ing, and  many  other  preventative  measures;  programs 
can  quickly  identify  patients  taking  medications  that 


have  been  recalled  or  for  which  monitoring  procedures 
have  changed;  alerting  systems  can  immediately  notify 
clinicians  when  laboratory  or  other  test  results  indicate 
adverse  conditions  in  a patient  that  require  prompt  atten- 
tion; computerized  practice  guidelines  can  help  clini- 
cians plan  diagnostic  and  treatment  strategies  in  accor- 
dance with  selected  guidelines,  or  warn  clinicians  when 
their  interventions  are  straying  from  a guideline;  drug- 
monitoring programs  can  identify  contraindications 
based  on  drug-drug  interactions  and  therapeutic  overlap 
with  existing  medications;  computerized  coding  systems 
can  suggest  the  most  appropriate  billing  codes  for 
encounters  based  on  the  scope  and  nature  of  clinical 
documentation;  researchers  can  analyze  large  sets  of 
electronic  patient  data  to  quickly  and  cost-effectively 
conduct  retrospective  clinical  studies. 

All  of  the  computer-enabled  functionalities  listed 
above  have  been  demonstrated  in  medical-computing 
research  settings,  but  very  few  exist  in  routine  clinical 
settings.  One  important  reason  for  this  lack  of  wide- 
spread adoption  is  the  absence  or  inappropriate  repre- 
sentation of  the  primary  medical  record  in  a computer- 
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processible  form.  This  article  describes  numerous  com- 
puter programs  in  use  today  that  effectively  and  unob- 
trusively assist  in  clinical  decision  making  by  analyzing 
electronic  medical  records  (EMRs).  The  article  also  dis- 
cusses the  features  of  EMRs  that  such  programs  require 
and  why  these  features  are  uncommon.  The  next  section 
reviews  several  types  of  computer  programs  that  have 
proven  clinically  effective  and  that  depend  on  appropri- 
ate representations  of  clinical  data  in  EMR  systems. 
The  following  section  briefly  describes  the  characteris- 
tics of  effective  EMR  systems  and  one  of  the  technical 
challenges  that  impedes  the  widespread  availability  of 
such  systems. 

Clinical  Computer  Tools  that  Require  Electronic 
Medical  Records 

Several  clinical  institutions  around  the  country  have 
sophisticated  electronic  medical  record  systems.  These 
include  (though  are  not  limited  to)  Columbia  Presbyter- 
ian Medical  Center  in  New  York.  The  Latter-Day  Saints 
Hospital  in  Salt  Lake  City,  The  Regenstrief  Institute  in 
Indianapolis,  and  several  Harvard  teaching  hospitals  in 
Boston.  These  institutions  and  others  have  deployed  a 
variety  of  useful  computer-based  tools  that  are  integrat- 
ed with  and  depend  on  clinical  data  stored  in  their 
EMRs.  There  are  several  classes  of  such  tools. 

Clinical  Event  Monitors. 

Clinical  event  monitors  are  computer  programs  that  look 
for  combinations  of  clinical  data  that  indicate  the  pres- 
ence of  adverse  and  noteworthy  clinical  situations.3  The 
situations  are  typically  ones  that  busy  caregivers  might 
otherwise  overlook  or  discover  only  after  an  inappropri- 
ate delay.  For  example,  several  hours  might  pass  in  a 
busy  hospital  between  the  time  a low  serum  potassium 
value  is  reported  for  a patient  on  digoxin  and  the  time  a 
clinician  reviews  the  laboratory  results.  Clinical  event 
monitors  can  recognize  such  combinations  of  data 
immediately  and  at  any  time  (for  example,  right  after  a 
lab  value  is  electronically  reported).  When  the  programs 
detect  adverse  situations,  they  generate  and  dispatch 
alert  messages  to  appropriate  personnel,  apprising  them 
of  the  problem  and  possibly  suggesting  ameliorative 
actions.  The  method  of  dispatching  a message  depends 
on  the  urgency  of  the  alert;  for  example,  a covering 
physician  might  be  paged  in  response  to  a critical  lab 
value.  A number  of  studies  have  shown  that  clinical 
event-monitoring  systems  can  be  effective  in  improving 
patient  care  in  hospital  settings.4-7 

It  is  obvious  that  clinical  event  monitors  require 
access  to  clinical  data  of  various  kinds,  such  as  vital 
signs,  laboratory  results,  radiology  reports,  current  med- 
ications, problem  lists,  and  past  medical  histories.  The 
electronic  medical  record  is  the  most  comprehensive 
repository  of  such  data,  but  the  data  must  be  organized 
and  structured  in  such  a way  that  the  event  monitors  can 
identify  the  clinical  situations  of  interest  reliably  and 
efficiently.  Poorly  structured  representations  of  the  med- 


ical record,  such  as  those  found  in  “word-processed” 
patient  charts,  result  in  false-positive  and  false-negative 
clinical  alerts.  At  a certain  threshold,  the  rate  of  false 
positive  and  negative  alerts  becomes  unacceptable  and 
clinicians  perceive  the  event  monitors  as  annoyances,  at 
best,  and  incompetent,  at  worst. 

Preventative  Care  Recommendations. 

Related  to  clinical  event  monitors,  preventative  care 
recommendation  systems  identify  patients  who  are  eli- 
gible and  due  for  various  preventative  care  interven- 
tions, such  as  screening  tests,  vaccinations,  and  patient 
counseling.  Such  systems  are  valuable,  particularly  in 
outpatient  settings,  where  individual  clinicians  may  be 
responsible  for  hundreds  of  patients,  many  of  whom 
infrequently  seek  care.  Recommendation  systems  can 
also  help  clinicians  stay  abreast  of  frequent  changes 
and  variations  in  the  preventative  care  guidelines  pub- 
lished by  authoritative  sources,  such  as  the  American 
Heart  Association  and  American  Cancer  Society.  The 
systems  can  help  clinicians  select  the  desired  guide- 
lines and  identify  patients  who  fit  those  guidelines.  At 
least  one  study  has  shown  that  physician  compliance 
with  certain  guidelines  increases  through  the  use  of  a 
preventative  care  prompting  system  integrated  with  an 
electronic  medical  record.  8 

The  criteria  for  preventative  interventions  usually 
include  demographic  data  such  as  age  and  gender,  the 
existence  of  risk  factors,  the  absence  of  exclusionary  cri- 
teria, and  the  time  interval  since  previous  interventions. 
These  data  are  usually  available  in  the  paper  chart,  and 
should  be  included  in  a structured  form  in  the  EMR.  As 
with  clinical  alerts,  preventative  care  recommendation 
systems  must  identify  relevant  criteria  with  sufficient 
accuracy  to  prevent  false-positive  and  false-negative 
recommendations.  An  appropriate  internal  model  of 
clinical  data  is  essential  to  this  objective. 

Diagnostic  Decision  Support  Programs. 

Diagnostic  decision-support  programs  generate  differ- 
ential diagnoses  based  on  clinical  findings  and  medical 
knowledge  bases.  The  findings,  which  may  include 
historical,  physical,  and  laboratory  findings,  are  typi- 
cally entered  by  the  users  of  such  systems.  The  knowl- 
edge bases  relate  findings  to  diseases,  usually  in  some 
probabilistic  fashion,  and  rank  the  set  of  diseases  sug- 
gested by  a constellation  of  findings.  Among  the  most 
prominent  of  these  systems  are  programs  that  provide 
diagnostic  assistance  in  the  fields  of  infectious  disease9 
and  general  internal  medicine.10-12  The  diagnostic  acu- 
men of  these  programs  has  been  studied  and  the  sys- 
tems have  proven  most  useful  in  suggesting  relevant 
diagnoses  that  clinicians  would  have  otherwise  failed 
to  consider  (rather  than  in  ranking  diagnoses  more 
effectively  than  clinicians).13  Most  of  the  programs 
allow  users  to  inspect  the  knowledge  bases  and  thereby 
learn  which  findings  they  should  pursue  to  rule  in  or 
rule  out  the  (presumably  less  common)  additional  diag- 
noses. These  capabilities  unto  themselves  can  be  very 
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useful  to  primary  care  physicians,  who  are  increasing- 
ly asked  to  manage  a broader  set  of  medical  conditions 
and  patient  presentations.14  For  example,  many  prima- 
ry care  physicians  confronted  with  an  intensely  prurit- 
ic lower-extremity  rash  may  overlook  the  possibility  of 
cutaneous  larva  migrans  (CLM)  and  fail  to  elicit  the 
appropriate  travel  history  needed  to  suggest  or  rule  out 
this  rare  but  uncomfortable  infection.15  In  a recent 
study,  58%  of  Canadian  patients  with  CLM  eventually 
referred  to  a tropical  disease  unit  were  misdiagnosed 
and  ineffectively  treated  prior  to  seeking  specialty 
care.16  Diagnostic  decision-support  systems  could 
assist  non-specialist  clinicians  in  such  cases. 

Although  diagnostic  decision-support  programs  have 
been  shown  to  be  useful  and  effective,  very  few  are  in 
common  use  today.  One  significant  reason  for  this  is  the 
extra  effort  required  to  consult  such  a system  at  the  time 
it  is  needed.  Given  current  medical  record  systems,  the 
clinician  still  must  manually  enter  the  set  of  findings  for 
each  patient  into  the  system,  although  she  has  already 
documented  the  same  findings  in  the  patient  record. 
Without  an  internal  model  of  clinical  data,  including  a 
model  of  all  relevant  findings,  there  is  no  way  to  effec- 
tively “link"  the  patient  record  to  diagnostic  decision- 
support  programs  such  that  onerous  and  redundant  data 
entry  is  avoided.  Although  researchers  have  integrated 
decision-support  programs  with  electronic  medical 
record  systems  in  a few  settings,1718  until  such  links  are 
widely  established  and  decision-support  is  widely 
enabled  with  the  single  click  of  a button,  it  is  unlikely 
that  busy  clinicians  will  avail  themselves  of  the  benefits 
of  diagnostic  decision-support  programs. 

Automated  Practice  Guidelines. 

As  described  in  a recent  article  in  this  series,  clinical 
practice  guidelines  have  enormous  potential  to  improve 
quality  and  accountability  in  health  care,  but  their 
deployment  and  use  remains  sufficiently  difficult  as  to 
limit  their  effectiveness.19  Specifically,  current  paper- 
based  practice  guidelines  and  paper-based  medical 
records  require  that  clinicians  find  the  appropriate 
guideline(s)  that  apply  to  their  patients  and  determine  if 
the  clinical  conditions  required  to  trigger  diagnostic  and 
treatment  actions  in  those  guideline(s)  are  present. 
Given  the  multitude  and  complexity  of  guidelines,  both 
of  these  steps  are  time  consuming,  information  inten- 
sive, and,  for  many  clinicians,  prohibitive.  Automated 
practice  guidelines  are  distinct  from  paper-based  guide- 
lines in  that  they  are  represented  as  computer  programs 
and  they  are  linked  to  EMR  systems.20-22  These  features 
may  allow  clinicians  more  easily  to  select  the  guidelines 
they  wish  to  use,  access  the  information  in  those  guide- 
lines, determine  if  the  guidelines  apply  to  their  patients, 
and  determine  what  actions  the  guidelines  recommend 
for  their  patients. 

The  advantages  of  automated  practice  guidelines  rely 
on  the  electronic  representation  of  clinical  data  that  the 
guidelines  need.  For  example,  recommendations  regard- 
ing cardiac  revascularization  for  patients  with  unstable 


angina  are  conditioned  on  symptom  severity,  physical 
signs,  response  to  prior  medical  treatment,  the  presence 
of  comorbidities,  and  the  results  of  cardiac  catheteriza- 
tion, echocardiography,  and  electrocardiography.23  All 
of  these  data,  which  are  typically  recorded  in  the  paper 
record,  must  be  completely  and  precisely  represented  in 
the  electronic  medical  record  to  support  “automation”  of 
practice  guidelines. 

Drug-prescription  Assistance. 

One  of  the  most  mature  areas  of  computerized  decision 
support  in  health  care  is  drug-prescription  assistance. 
Several  commercial  systems  exist  that  can  detect  drug- 
drug,  drug-allergy,  drug-disease,  and  drug-lab  test  inter- 
actions based  on  prescription  information  and  other  clin- 
ical data.24-26  Certain  of  these  systems  can  also  assist  in 
appropriately  dosing  medications,  identifying  therapeu- 
tically overlapping  medications,  and  detecting  patient 
non-compliance.  Drug-prescription  assistance  may  be 
one  of  the  most  important  areas  of  computerized  deci- 
sion support,  in  terms  of  clinical  and  economic  out- 
comes. A recent  study  estimated  that  the  morbidity  and 
mortality  related  to  medication  problems  cost  over  $76 
billion  per  year  in  the  ambulatory  setting  in  the  United 
States,  roughly  8%  of  total  health  care  spending.27  The 
study  also  estimated  that  up  to  half  of  the  medication 
problems,  which  include  adverse  drug  reactions,  inap- 
propriate drug  selections,  inappropriate  dosing,  and 
patient  non-compliance,  are  preventable. 

Currently,  most  drug-prescription  assistance  pro- 
grams are  used  by  pharmacists.  In  the  outpatient  setting, 
however,  community  pharmacists  have  limited  access 
to  the  data  that  drive  drug-prescription  assistance,  such 
as  patients’  existing  medications,  diagnoses,  and  aller- 
gic histories.  Because  these  data  are  typically  docu- 
mented in  the  medical  record,  the  optimal  location  of 
drug-prescription  assistance  systems  may  be  in  the 
physician’s  office,  as  integrated  parts  of  clinical  infor- 
mation systems.  Such  information  systems  would 
include  an  electronic  medical  record,  an  order-entry 
capability  to  capture  drug  prescriptions,  and  a drug-pre- 
scription assistance  component.  To  support  the  requisite 
links  between  the  drug-prescription  component  and  the 
EMR  component,  a sufficient  internal  model  of  the  rel- 
evant medication,  diagnosis,  and  allergy  information  in 
the  EMR  is  required. 

Billing  Codes. 

A common  annoyance  for  clinicians  and  administrators 
in  the  ambulatory  setting  is  the  need  to  assign  appro- 
priate billing  codes  for  each  outpatient  encounter. 
These  codes,  which  specify  diagnoses,  interventions, 
and  the  general  scope  of  an  encounter,  are  required  by 
the  Health  Care  Financing  Administration,  Medicaid, 
and  most  private  insurers.  Not  only  is  the  assignment 
of  billing  codes  a time-consuming  and  mundane  task, 
but  it  is  often  done  incorrectly,  which  may  needlessly 
reduce  or  delay  reimbursements  or  trigger  audits  by 
payers.  Many  individual  clinicians  and  certain  organi- 
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zations  have  developed  flow  sheets  or  rules  to  assist  in 
the  task  of  assigning  billing  codes  based  on  the  clinical 
elements  of  an  encounter.  For  example,  a billing  rule 
may  specify  that  a Level-3  encounter  should  be  billed 
for  a new  patient  if  at  least  four  components  in  the  his- 
tory-of-present-illness  are  documented,  between  two 
and  nine  systems  are  reviewed,  and  an  extended  exam 
of  the  affected  body  area  or  organ  system  is  performed. 
Another  rule  may  specify  that  the  ICD-9  diagnosis 
code  “443.9”  (Intermittent  Claudication)  may  be  used 
if  there  is  pain  and  weakness  of  the  affected  limb  dur- 
ing use,  but  NOT  if  the  cause  of  the  symptoms  is 
known  to  be  atherosclerosis,  in  which  case  the  diagno- 
sis code  “440.20”  (Atherosclerosis  of  the  Extremities) 
should  be  used. 

As  with  practice  guidelines,  matching  such  rules  to 
the  specifics  of  an  individual  patient  may  be  time  con- 
suming and  information  intensive.  Given  that  the  bulk  of 
information  driving  these  rules  is  directly  available  in 
the  clinical  record,  computer-based  tools  can  facilitate 
the  selection  of  appropriate  billing  codes.  One  study 
found  that  a computer-based  coding  tool  integrated  with 
an  EMR  increased  the  accuracy  of  diagnosis  coding  by 
31%  and  reduced  coding  time  by  50%. 28  It  is  not  sur- 
prising that  the  ability  of  such  tools  to  improve  coding 
and  save  time  depends  on  the  appropriate  modeling  of 
information  in  the  electronic  medical  record.  Until  the 
EMR  contains  systematically  structured  clinical  data, 
tools  to  streamline  and  improve  the  coding  process  will 
have  limited  utility. 

Bibliographic  Retrieval  Systems. 

During  the  routine  course  of  clinical  care,  many  ques- 
tions arise  regarding  the  proper  management  of  patients. 
What  is  the  predictive  value  of  the  test  I am  ordering? 
What  is  the  latest  treatment  for  this  condition?  Can  any 
of  the  patient’s  medications  be  causing  this  new  symp- 
tom? Studies  have  shown  that  most  of  these  questions  go 
unanswered  at  the  time  management  decisions  are  made, 
and  that  the  sources  of  information  for  the  answered 
questions  are  usually  colleagues  rather  than  definitive 
references,  such  as  text  books  and  journals.29-30  At  the 
same  time,  bibliographic  retrieval  systems  that  allow 
searching  of  the  medical  literature,  such  as  Medline,  and 
bibliographic  retrieval  systems  that  provide  full-text 
access  to  journal  articles,  such  as  BRS  Online,  are 
becoming  increasingly  common  and  affordable. 
Although  the  medical  literature  is  not  the  appropriate 
resource  for  all  clinical  questions,  studies  have  shown 
that  searching  the  literature  from  clinical  settings  is  fea- 
sible and  does  affect  clinical  decision  making.31,32  Nev- 
ertheless, physicians  cite  bibliographic  retrieval  systems 
as  the  least  desirable  sources  of  information  in  clinical 
settings,  largely  because  the  systems  are  perceived  as 
time  consuming,  difficult  to  use,  and  bereft  of  clinically 
relevant  information.30  This  perception  is  not  surprising 
given  that  inexperienced  Medline  users  miss  many  rele- 
vant citations  and  search  inefficiently  compared  to 
expert  users.31 


Several  researchers  have  attempted  to  address  the 
incongruence  between  the  usefulness  and  the  use  of 
bibliographic  retrieval  systems  by  facilitating  biblio- 
graphic searching  through  intelligent  computer-based 
tools  linked  to  EMRs.  One  such  tool  maps  patients’ 
diagnosis  and  procedure  codes  from  a hospital  informa- 
tion system  to  the  Medical  Subject  Heading  (MeSH) 
terms  used  to  index  Medline  citations.33  The  tool  uses 
the  generated  MeSH  terms,  along  with  one  of  several 
general  information  requests  that  the  user  has  selected, 
to  automatically  formulate  and  submit  a Medline  search 
that  is  specific  to  the  patient  and  the  clinician’s  infor- 
mation need.  This  smooth  integration  of  the  Medline 
search  capability  with  an  electronic  medical  record 
relieves  the  clinician  from  remembering  how  to  connect 
to  Medline  and  how  to  formulate  a potentially  complex 
search  request.  These  gaps  in  computer  skills,  and  the 
attendant  discomfort  they  cause,  may  well  be  the 
impediments  standing  between  many  information  needs 
and  the  resources  already  available  to  meet  them.  As 
electronic  medical  records  are  extended  to  include  a 
greater  variety  of  structured  clinical  information  (in 
addition  to  diagnoses  and  procedures),  bibliographic 
retrieval  tools  will  likely  become  more  powerful,  easy 
to  use,  and  widely  accepted. 

Clinical  Research  Tools. 

Most  retrospective  clinical  research  is  still  conducted 
today  through  laborious  manual  chart  reviews  done  by 
medical  students,  research  assistants,  and  office  staff. 
This  method  of  research  is  necessary  because  most  clin- 
ical data  are  still  locked  in  reams  of  paper  charts.  It  is 
obvious  that  a rigorously  modeled  and  well  structured 
EMR  could  change  this  situation  dramatically.  Instead  of 
poring  over  chart  after  chart,  researchers  could  write 
programs  to  search  and  statistically  analyze  electronic 
databases  of  patient  records  without  ever  leaving  their 
offices.  The  “word-processed”  patient  chart  does  not 
support  this  model  of  research,  however,  because  the 
clinical  information  within  it  is  not  consistently  repre- 
sented and  therefore  not  amenable  to  automated  aggre- 
gation, comparison,  and  statistical  analysis.  The  data  in 
“word-processed”  patient  charts  still  must  be  extracted 
and  abstracted  into  a normalized  form  before  one  can 
use  the  data  for  research.  The  internal  model  of  a true 
EMR,  however,  already  represents  clinical  data  in  a nor- 
malized form  and  can  directly  support  clinical  research. 

Investigators  have  exploited  this  property  of  true 
EMRs  to  conduct  several  interesting  studies  with  rela- 
tively minimal  effort  and  expense.  Tierney,  et.  al.,  used 
routine  data  from  a comprehensive  EMR  system  to  iden- 
tify predictors  of  mortality  among  patients  with  reactive 
airway  disease  (RAD).34  Out  of  90  potentially  predictive 
variables  recorded  in  the  EMR,  the  study  identified  eight 
statistically  significant  predictors  of  death  among  RAD 
patients  (the  most  strongly  predictive  was  concomitant 
heart  failure).  The  authors  suggest  that  knowledge  of 
grave  risk  factors  among  RAD  patients  can  help  practi- 
tioners direct  healthcare  resources,  such  as  referrals  to 
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pulmonary  subspecialists,  close  monitoring,  and  aggres- 
sive preventative  care  measures,  toward  the  patients  at 
highest  risk,  thereby  improving  the  average  outcome  for 
this  population.  Evans,  et  al,  conducted  a similar  study 
at  a different  institution  to  identify  risk  factors  for  noso- 
comial infections  among  hospitalized  patients.35  These 
studies  underscore  the  feasibility  of  conducting  clinical 
research  based  on  data  in  EMR  systems  and  the  value  of 
carefully  coding  and  structuring  clinical  data  to  support 
such  research. 

Effective  Representations  for  the  Electronic 
Medical  Record 

Researchers  have  demonstrated  the  effectiveness  of  clin- 
ical decision-support  tools  in  settings  where  clinical  data 
is  available  in  electronic  databases.  The  mere  storage  of 
clinical  documents  in  a computer,  however,  is  not  suffi- 
cient to  enable  decision-support  tools.  To  provide  a “data 
substrate”  for  reliable  and  efficient  decision-support 
tools,  the  electronic  representation  of  primary  clinical 
data  must  conform  to  certain  specific  design  criteria, 
which  together  define  a “true”  electronic  medical  record. 

Among  the  possible  renditions  of  the  primary  med- 
ical record  in  a computerized  form,  one  can  imagine,  at 
one  extreme,  a system  in  which  all  clinical  information 
continues  to  be  recorded  on  paper  and  maintained  in 
record  rooms,  but  the  individual  sheets  of  paper  are 
scanned  (i.e.  digitally  photographed)  into  a computer 
database  and  indexed  by  patient  name,  medical  record 
number,  and  so  forth.  During  routine  care,  clinicians  use 
a computer  to  access  these  “pictures”  of  the  medical 
record,  instead  of  accessing  the  physical  paper  chart. 
New  information  is  handwritten  or  typed  on  paper 
sheets,  which  are  subsequently  scanned  into  the  data- 
base and  ultimately  filed  in  the  paper  chart.  The  rendi- 
tion of  the  medical  record  as  a set  of  scanned  images  in 
a computer  database  is  useful  because  it  minimizes  the 
chance  that  the  record  will  be  unavailable,  allows  multi- 
ple parties  to  access  the  record  concurrently,  and  facili- 
tates the  transmission  of  the  record  to  various  locations, 
all  without  requiring  clinicians  to  change  their  current 
charting  behavior.  Systems  such  as  this  exist  today, 3637 
but  are  they  true  EMRs? 

The  “word-processed"  patient  chart. 

A natural  enhancement  to  the  medical  record  system 
just  described  entails  that  clinical  information  is  not 
only  stored  but  also  captured  using  a computer.  Clinical 
notes,  orders,  problem  lists,  and  discharge  summaries 
are  directly  typed  by  clinicians  or  transcribed  from  dic- 
tations into  the  computer  database,  circumventing  the 
scanning  step.  This  enhancement  not  only  reduces  the 
time  before  the  clinical  information  is  available  in  the 
database,  but  allows  text-based  searching  tools  to  locate 
words  and  phrases  of  interest  in  the  medical  record 
(such  as  “family  history  of  CAD”).  The  electronic  cap- 
ture of  clinical  information  as  collections  of  organized 
and  indexed  textual  documents  results  in  a “word- 


processed”  patient  chart,  because  such  a rendition  of  the 
medical  record  is  similar  to  that  generated  using  a word 
processor.  Most  commercially  available  computer- 
based  patient  record  systems  today  provide  this  rendi- 
tion, but  is  this  a true  electronic  medical  record? 

There  is  a growing  realization  that  the  word- 
processed  patient  chart  is  not  a true  electronic  medical 
record.  It  is  not  an  electronic  medical  record,  in  gener- 
al, because  it  cannot  support  the  needs  that  are  driving 
computerization  in  health  care,  namely  improving  pro- 
ductivity, assuring  and  demonstrating  quality,  integrat- 
ing organizations,  and  facilitating  research.  Specifical- 
ly, the  word-processed  patient  chart  cannot  support 
these  needs  because  it  lacks  a comprehensive  internal 
model  of  the  clinical  information  that  it  contains.  In  the 
vernacular  of  medicine,  there  are  many  ways  to  express 
the  same  meaning  with  respect  to  terminology  and  the 
grammatical  construction  of  phrases  and  sentences  (e.g. 
“dyspnea”  versus  “SOB,”  and  “no  splenomegaly”  ver- 
sus “splenomegaly  not  appreciated”  versus  “spleen  nor- 
mal,” and  so  forth).  In  addition,  the  same  words  or 
phrases  may  express  different  meanings,  depending  on 
their  context  (“erythromycin”  appearing  in  the  “Aller- 
gies” section  of  a clinical  note  has  a dramatically  dif- 
ferent meaning  than  “erythromycin”  appearing  in  the 
“Prescription”  section).  In  the  word-processed  patient 
chart,  the  complete  universe  of  medical  utterances  may 
appear,  and  no  consistent  internal  model  exists  of  how 
clinical  information  is  represented.  This  method  of  doc- 
umentation makes  it  exceedingly  difficult  for  computer- 
based  tools  to  monitor,  search,  analyze,  and  compare 
clinical  data  with  intelligence  or  reliability.  In  short, 
computer-based  tools  cannot  understand  clinical  infor- 
mation in  the  absence  of  an  internal  model,  and  without 
an  understanding,  the  tools  cannot  produce  results  that 
we  consider  sensible,  useful,  and  trustworthy. 

Internal  Models  of  Clinical  Information. 

What  constitutes  an  internal  model  of  clinical  informa- 
tion that  computers  can  “understand?”  ( internal  refers  to 
the  level  at  which  information  is  stored  inside  the  com- 
puter, not  necessarily  the  level  at  which  information  is 
seen  by  users  of  the  computer).  There  are  two  important 
elements  to  such  a model: 

Internal  representations  of  data  that  are  concept  based, 
not  word  based 

Internal  representations  of  the  contexts  in  which  data 
are  recorded 

Concept-based  representation  means  that  medical 
concepts  are  stored  as  unique  codes  or  identifiers  that 
have  no  intrinsic  meanings,  but  which  are  assigned 
agreed-upon  conceptual  meanings.  For  example,  the 
code  “F20040”  may  be  assigned  the  conceptual  mean- 
ing “the  symptom  of  dyspnea.”  This  code  provides  a 
unique  representation  of  the  concept  “symptom  of 
dyspnea”  that  is  independent  of  the  actual  textual  rep- 
resentation(s)  that  may  be  used  to  enter  or  display  that 
concept.  The  textual  representation  seen  by  users  of 
the  computer  may,  in  fact,  be  “dyspnea,”  “dyspneic,” 
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“SOB,”  or  “shortness  of  breath”  (or  any  other  textual 
representation  that  has  been  registered  as  a synonym 
for  the  concept  “F20040”).  Concept-based  representa- 
tion allows  a computer  program  that  must  know  if  a 
patient  reported  dyspnea  to  search  the  medical  record 
only  for  the  code  “F20040.”  Word-based  representa- 
tion, on  the  other  hand,  provides  no  agreed-upon  code 
or  text  that  uniquely  represents  the  meaning  “symptom 
of  dyspnea.”  Flence,  a computer  program  must  search 
the  medical  record  for  numerous  possible  words  or 
phrases  that  may  represent  the  concept  “dyspnea.” 
There  is  no  guarantee  that  the  program  will  anticipate 
all  of  the  possible  ways  the  concept  may  be  represent- 
ed (e.g.  “dysp.”).  Furthermore,  the  computer  program 
must  be  smart  enough  to  exclude  target  words  that 
appear  in  negation  phrases  such  as  “no  dyspnea”  or 
“patient  denies  dyspnea,”  a notably  difficult  task.38 
Lastly,  computer  programs  that  search  for  words  in 
documents  rather  than  for  codes  in  databases  are  much 
less  efficient  and  much  slower.39 

The  internal  models  of  effective  EMR  systems  must 
represent  not  only  individual  clinical  concepts,  but  also 
the  contexts  in  which  those  concepts  are  recorded.  Con- 
text representation  is  necessary  to  fully  and  correctly 
capture  the  intended  meaning  of  documented  clinical 
information.  For  example,  the  clinical  concept  “reactive 
airway  disease”  documented  in  the  context  of  “Family 
History”  has  a different  meaning  and  implies  different 
diagnostic  and  therapeutic  strategies  than  the  same  con- 
cept documented  in  the  context  of  “Assessment.”  It  is 
obviously  important  for  computer  programs  that  auto- 
mate clinical  guidelines,  double  check  drug  prescrip- 
tions, or  suggest  appropriate  billing  codes  to  distinguish 
the  two  meanings.  Sophisticated  EMR  systems  have 
extensive  models  of  contexts  that  are  relevant  to  the  cap- 
ture of  clinical  information.40  41 

The  Challenge  of  Capturing  Structured 
Information 

Powerful  EMR  systems  that  store  data  for  decision-sup- 
port programs  must  represent  clinical  information  in  a 
systematically  structured  format.  Because  the  clinician 
is  the  source  of  most  information  in  the  medical  record, 
a requirement  of  powerful  EMR  systems  is  the  ability  to 
capture  structured  information  directly  from  clinicians. 
However,  this  has  proven  very  difficult.  Capturing  infor- 
mation in  a structured  format  requires  clinicians  to  select 
appropriate  codes  from  a fixed  set  of  coded  clinical  con- 
cepts and  to  place  these  codes  in  predefined  clinical  con- 
texts. Most  clinicians,  however,  are  accustomed  to  gen- 
erating clinical  information  by  writing,  typing,  drawing, 
or  dictating  the  observations  that  they  wish  to  record. 
Relative  to  generating  clinical  narratives,  selecting 
coded  concepts  requires  more  time  because  it  entails  a 
search  through  the  set  of  all  concepts  for  the  desired 
observations.  In  the  busy  practice  environments  that 
characterize  medicine  today,  delays  and  inefficiencies 
introduced  by  a technology  will  discourage  the  adoption 


of  that  technology,  regardless  of  the  additional  benefits 
that  it  may  confer.42  Researchers  in  medical  computing 
are  addressing  the  problems  of  data  capture  by  pursuing 
two  distinct  strategies:  structured  data  entry  and  natural 
language  processing. 

Structured  Entry. 

Structured  data  entry  entails  the  capture  of  information 
from  the  clinician  directly  in  the  coded  format  needed  by 
the  EMR.  The  proponents  of  structured  data  entry  work 
to  build  well-designed  and  intelligent  user  interfaces  that 
minimize  the  time  and  effort  required  to  capture  infor- 
mation in  this  way.  Their  strategies  include  using  med- 
ical knowledge  to  anticipate  the  concepts  that  clinicians 
wish  to  record43  44  and  designing  input  screens  that  allow 
clinicians  to  locate  desired  concepts  quickly.45  For 
example,  user  interfaces  that  apply  medical  knowledge 
know  to  present  additional  options  that  record  the 
dosage  and  frequency  of  the  concept  “Penicillin”  when 
“Penicillin”  is  selected  as  a prescription,  but  to  suppress 
these  options  when  “Penicillin”  is  selected  as  a drug 
allergy.  Other  user-interface  research  has  revealed  that 
clinicians  find  specific  concepts  more  quickly  when 
those  concepts  appear  consistently  in  the  same  position 
on  the  computer  screen.45 

Language  Processing. 

Natural  language  processing  (NLP)  is  the  alternative  to 
structured  data  entry.  NLP  entails  the  capture  of  infor- 
mation from  the  clinician  in  an  unstructured  narrative 
format,  and  the  subsequent  extraction  of  structured  clin- 
ical concepts  by  automated  computer  tools.  The  narra- 
tive text  may  be  typed  in  by  the  clinician  or  it  may  be 
dictated  and  transcribed.  The  proponents  of  natural  lan- 
guage processing  work  to  build  programs  that  can  scan 
narrative  documents  and  recognize  relevant  clinical  con- 
cepts with  high  accuracy.  Once  such  concepts  are  recog- 
nized, they  are  translated  to  concept-based  codes  and 
placed  in  their  appropriate  contexts  in  the  EMR.  Issues 
in  building  NLP  programs  include  specifying  sufficient- 
ly large  vocabularies  to  recognize  all  of  the  terms, 
acronyms,  and  abbreviations  typically  used  in  clinical 
documents,  and  designing  sufficiently  powerful  algo- 
rithms to  recognize  all  of  the  grammatical  forms  in 
which  positive  and  negative  findings  may  be  expressed 
in  clinical  documents.  Natural  language  processing  of 
medical  narratives  has  demonstrated  impressive  perfor- 
mance for  limited  document  types  (such  as  radiology 
reports,  surgical  reports,  and  discharge  summaries),  pro- 
viding upwards  of  90%  sensitivity  and  specificity  of 
concept  identification.46-48  However,  no  NLP  systems 
have  yet  shown  the  ability  to  extract  all  clinically  rele- 
vant information  from  all  document  types  that  may 
appear  in  the  medical  record.  Although  it  is  not  clear 
whether  structured  data  entry  or  natural  language  pro- 
cessing (or  some  hybrid  of  the  two)  is  the  superior  strat- 
egy for  capturing  concept-based  data  in  EMRs,  it  is  like- 
ly that  further  research  is  needed  before  either  method 
proves  adequate. 
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Other  Challenges. 

This  article  has  focused  on  the  technical  issues  related 
to  the  capture  and  representation  of  clinical  informa- 
tion in  EMR  systems.  However,  many  non-technical 
issues  also  must  be  resolved  before  powerful  EMR 
systems  can  become  realities  in  our  health  care  sys- 
tem. These  include  issues  of  patient  privacy  and  con- 
fidentiality, physician  acceptance  of  closer  scrutiny  by 
management,  regulatory  and  medicolegal  standards 
for  electronic  medical  records,  and  cost-benefit  justifi- 
cation for  investments  in  EMR  systems.  All  of  these 
technical,  cultural,  and  economic  challenges  must  be 
met  before  the  benefits  offered  by  EMRs  will  be  avail- 
able widely. 

Summary 

Electronic  medical  record  (EMR)  systems  have  the 
potential  to  significantly  improve  the  way  that  clinical 
information  is  handled  and  clinical  medicine  is  prac- 
ticed, to  the  point  of  constituting  a revolutionary  tech- 
nology in  health  care.  However,  poorly  designed 
“word-processed”  EMRs  will  deliver  on  very  few 
promises  of  a computerized  health  care  system.  Without 
well-designed  internal  models  of  the  clinical  informa- 
tion that  they  store,  EMRs  will  lock  patient  data  in  elec- 
tronic files,  much  the  way  that  data  are  locked  in  paper 
charts  today.  Isolating  clinical  information  from  the 
computer-based  tools  that  could  monitor,  search,  ana- 
lyze, compare,  and  aggregate  it  will  deprive  clinicians 
of  most  benefits  that  computer  technology  can  confer. 
Recognizing  this,  the  builders  of  EMR  systems  must 
continue  to  develop  proper  representations  of  clinical 
information  and  the  consumers  of  EMR  systems  must 
continue  to  insist  on  products  with  the  appropriate 
design  and  functionality. 
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Lessons  From  the  Practice 


The  Unlikely  Role  Model 

LINDA  L.  HILL,  MD,  MPH,  San  Diego,  California 


In  shaky  handwriting,  the  space  next  to  “occupation” 
had  been  completed  with  the  word  “midwife.” 

I glanced  up  from  the  patient’s  chart  to  take  a closer 
look  at  the  gentle,  57-year-old  Vietnamese  woman  sitting 
across  from  me.  Appearing  fatigued  and  detached,  she 
looked  an  unlikely  candidate  for  such  a challenging  occu- 
pation. I asked  the  interpreter  to  clarify  her  entry,  suggest- 
ing that  “housewife”  and  “midwife”  were  easily  confused. 

My  interpreter  spoke  with  the  woman  for  a few  min- 
utes and  told  me  that,  just  as  stated,  she  had  been  a mid- 
wife in  Vietnam.  She  was  my  last  patient  of  the  morning, 
so  I indulged  my  curiosity  and  began  to  learn  her  story. 
The  incredible  saga  unfolded  over  several  visits. 

Mrs.  NL  had  indeed  been  a midwife  for  20  years  in 
Vietnam.  She  learned  her  profession  the  way  health  care 
providers  did  in  the  Western  world  until  this  century:  as 
an  apprentice,  in  this  case  to  her  father.  Though  she  had 
not  worked  since  the  Communists  shut  down  all  non- 
government health  care  in  Vietnam  in  1975,  she  nonethe- 
less continued  to  identify  herself  as  a midwife. 

Her  clients  delivered  in  one  communal  room  of  her 
home,  where  her  practice  was  carried  out.  On  busy  days, 
she  had  delivered  as  many  as  10  babies  as  she  struggled 
to  keep  track  of  the  women  needing  urgent  attention. 
Cesarean  deliveries  were  transferred  to  a hospital.  Mrs. 
NL  claimed  to  be  well  supported  by  the  physicians  in 
town,  though  sometimes  her  decisions  to  transfer  a 
patient  would  be  questioned.  Once,  in  the  case  of  a 
woman  presenting  with  a breech  birth,  Mrs.  NL  had  to 
convince  a skeptical  obstetrician  by  phone  that  the  two 
legs  she  was  seeing  belonged  to  two  different  babies. 
Fortunately,  she  prevailed  and  the  twins  were  successful- 
ly delivered  at  the  hospital. 

Not  all  problems  could  be  anticipated  or  solved.  Her 
heart  would  sink  when  a woman  with  syphilis  came  in  to 
deliver  because  such  babies  sometimes  were  deformed. 
She  delivered  baby  after  baby  with  limited  equipment. 
The  American  presence  in  Vietnam  gave  her  access  to 
some  supplies  such  as  disposable  gloves,  which  she  used 
“when  there  was  time.”  Anesthesia  was  either  intramus- 
cular or  local,  injected  with  “boiled  needles”  from  her 
own  sterilizer. 


However,  the  American  presence  also  had  its  down- 
side. Mrs.  NL’s  clients  often  included  Vietnamese  women 
whose  GI  partners  frequented  a canteen  near  her  village, 
which  was  outside  of  Saigon.  Four  of  the  Amerasian 
babies  she  had  delivered  were  abandoned  and  left  with 
her.  She  didn’t  know  the  parents’  names. 

Because  her  services  were  cash  transactions  only, 
without  record  keeping  or  billing,  there  was  no  way  to 
trace  the  parents.  Chances  were  slim  that  the  families 
would  have  accepted  the  children  even  if  she  had  found 
them.  The  more  than  100,000  Amerasians  left  in  Vietnam 
at  the  end  of  the  war  were  usually  thrown  out  on  the 
streets  to  survive  by  begging  or  prostitution.  Even  the 
children  who  stayed  with  their  mothers  experienced  dis- 
crimination at  school  and  work,  with  ongoing  economic 
hardships  throughout  their  lives. 

Mrs.  NL,  having  10  children  of  her  own,  was  able  to 
raise  only  one  of  the  Amerasian  babies.  After  keeping 
the  other  three  a few  months,  she  reluctantly  gave  them 
to  a Catholic  orphanage.  The  Amerasian  daughter  she 
adopted  was  about  the  age  of  her  twin  girls,  her  seventh 
and  eighth  children.  She  raised  the  girl  as  part  of  her 
family,  protecting  her  as  best  she  could  from  the  harsh 
treatment  usually  given  Amerasians.  In  1989,  Mrs.  NL, 
her  husband,  and  their  1 1 children,  including  the 
Amerasian  girl,  moved  to  San  Diego.  Her  adopted 
daughter  now  owns  her  own  hairdressing  shop  and  is 
married  with  two  children. 

I have  worked  in  San  Diego  since  1980,  after  training 
in  Ottawa,  Ontario  and  Montreal,  Quebec,  at  a low- 
income  community  health  center  where  the  patient  pop- 
ulation includes  members  of  the  large  Indochinese  com- 
munity. The  years  in  Canada  treating  many  patients  who 
spoke  neither  English  nor  French  helped  prepare  me  for 
the  far  more  daunting  language  hurdles  I face  treating 
the  Hmong,  Laotian,  and  Vietnamese  refugees  who  visit 
our  clinic.  However,  nothing  prepared  me  for  the  emo- 
tional involvement  I would  feel  listening  to  these  brave 
and  resilient  people.  Many  of  their  health  problems 
directly  relate  to  fighting  a guerrilla  war,  then,  leaving 
their  countries,  professions,  status,  and  families  behind, 
striving  to  become  good  citizens  in  a new  country. 


(Hill  LL.  An  Unlikely  Role  Model.  West  J Med  1 998;  1 69:1 84-1 85) 
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Mrs.  NL's  narrative  is  but  one  of  many  tales  of  hero- 
ism told  to  me  over  the  last  18  years.  Yet,  her  story  strikes 
a responsive  chord.  Her  self-sacrificing  involvement 
with  the  welfare  of  her  patients  encourages  and  inspires 
me.  As  a health  care  provider  she  braved  the  physical 
risks  that  each  of  us  faces  daily,  but  with  little  or  no  pro- 
tection. Recently,  she  was  found  to  be  hepatitis  C posi- 
tive, most  likely  as  the  result  of  her  occupation.  Mrs.  NL 


treats  this  health  problem  with  the  same  courage  she 
mustered  in  Vietnam  to  deal  with  the  demands  of  being  a 
midwife,  to  cope  with  abandoned  babies,  and  finally  to 
face  the  closure  of  her  practice.  I can  only  hope  that  1 
would  respond  with  the  same  courage  if  confronted  with 
such  formidable  challenges.  I do  know  that  I will  always 
list  “physician”  as  my  occupation,  as  Mrs.  NL  did  “mid- 
wife” 20  years  after  her  last  delivery. 
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TEXAS  TECH  MEDICAL  CENTER  IN  AMARILLO  IS  EXPANDING  ITS  FACULTY 

Wc  arc  seeking  board  cerdfied,  patient  care  oriented  physicians  who  possess  a strong  desire  and  ability  to  teach.  We  encourage  participation  in  clini- 
cal research.  Physidan/Faculty  opportunities  currendy  exist  for  the  following  specialists:  Family  Physicians,  General  Internists,  Obstetricians, 
Perinatologists  and  Psychiatrists. 

Texas  Tech  Medical  Center  in  Amarillo  is  one  of  four  campuses  of  the  Texas  Tech  University  Health  Sciences  Center  and  is  comprised  of  medical, 
allied  health  and  pharmacy  school  operations.  The  medical  school  campus  has  departments  of  Pediatrics,  Family  Medicine,  Internal  Medicine, 
Obstetrics/Gynecology,  Psychiatry  and  Surgery.  Residency  programs  are  available  in  the  four  primary  care  departments. 

The  city  of  Amarillo  is  a thriving  community  of  approximately  200,000  people  located  in  the  Texas  Panhandle  with  unusually  pleasant  weather,  a 
strong  economic  base,  a low  cost  of  living,  a major  medical  community  with  two  major  hospitals  and  a veteran’s  hospital,  very  good  public  education 
including  a major  junior  college  and  four-year  universities  in  both  Canyon  and  Lubbock,  Texas  as  well  as  active  arts  programs.  Located  on  Interstate 
40,  Amarillo  is  within  an  easy  drive  of  the  Dallas/Ft. Worth  Metroplex,  Denver,  Santa  Fe,  Oklahoma  City  and  numerous  ski  resorts.  Please  visit  our 
web  site  at  http://www.ama.ttuhsc.eduJAMAHome.html  for  more  information. 

The  medical  school  in  Amarillo  offers  competitive  salaries  and  benefits.  Inquiries  from  women  and  minorities  are  encouraged.  To  submit  your  cur- 
riculum vitae  or  if  you  have  inquiries,  please  contact  either: 


E.  Lee  Taylor,  M.D.,  Regional  Dean 
1400  Wallace  Boulevard 
Amarillo,  Texas  79106 
(806)  354-5401 

e-mail  <lcc@cortex.ama.  ttuhsc.edu> 

Terry  Myers,  M.D.,  Ph.D.,  Associate  Dean  for  Clinical  Affairs 
1400  Wallace  Boulevard 
Amarillo,  Texas  79106 
(806)  354-5413 

e-mail  <tmyers@cortex.ama.ttuhsc.edu> 
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February  7-11,  1999 — International  Congress  XII  on  Endovascular  Inter- 
ventions. Contact:  Erika  Scott  (602)  266-2200  or  fax  (602)  265-8885. 
www.endovascularcongress.org 

CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix,  AZ 
85013.  (602)  246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Anzona  College  of  Medicine.  Arizona  Health  Sciences 
Center,  Tucson.  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ANESTHESIOLOGY 

November  6-8 — 10th  Annual  Anesthesiology  Update:  1998.  UC  Davis  at  La 
Monterey  Plaza  Hotel.  Fri-Sun.  13  hrs.  $350.  Contact:  UC  Davis  Office  of 
Continuing  Medical  Education,  2315  Stockton  Blvd,  Camellia  Cottage, 
Rm.  1019,  Sacramento.  CA  95817  (916)  734-5390 


ALLERGY/IMMUNOLOGY 

November — Influenza  Pandemic  Preparedness.  Center  for  Disease  Control 
at  various  sites  around  state.  Thurs.  2.5  hrs.  Call  California  Distance  Learn- 
ing Health  Networks  for  satellite  sites  and  fees  (619)  594-3348. 


CARDIOLOGY 

October  31 — Update  in  Electrocardiography  and  Arrythmias.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Sat.  7.5  hrs.  $195.  Contact:  UCSF 
(415)476-5208. 

January  7-10,  1999 — NewEra  Cardiac  Care:Innovation  and  Technology. 
Marriott’s  Mountain  Shadows  Resort.  Scottsdale  Arizona.  Sponsored  by  the 


Cardiothoracic  Research  &Education  Forum.  Contact:Aligned  Manage- 
ment Associates,  Inc.  PO.  Box  23220,  San  Diego  CA  92193  (760)  75 1 - 
8841.  Fax  (760)  751-8842.  www.amainc.com 

January  18-22,  1999 — The  30th  Annual  Cardiovascular  Conference  at 
Snowmass.  Sponsored  by  the  American  College  of  Cardiology.  To  be  held 
at  Snowmass  Conference  Center.  Snowmass,  CO.  23  CME  credits.  Con- 
tact: Registration  Secretary.  Extramural  Programs  Dept..  American  College 
of  Cardiology,  9111  Old  Georgetown  Rd..  Bethesda,  MD  20814-1699. 
Phone  (800)  253-4636,  ext.695  or  Fax  (301)  897-9745. 

January  29-31,  1999 — Clinical  Nuclear  Cardiology:Case  Review  With  the 
Experts.  Cardiology  Update  1998.  American  College  of  Cardiology  at  San 
Francisco.  Thurs.-Sat.  Contact:  ACC  Extramural  Programs  (800)  2534636. 

February  18-20,  1999 — 19th  Annual  Pathophysiology  & Techniques  of 
Cardiopulmonary  Bypass.  San  Diego  Marriott  Hotel  & Marina.  Spon- 
sored by  the  Cardiothoracic  Research  &Education  Forum.  Contact:Aligned 
Management  Associates,  Inc.  P.O.  Box  23220.  San  Diego  CA  92193  (619) 
541-1444  or  fax  (619)  541-1447  www.amainc.com 


DERMATOLOGY 

January  14—17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian, San  Diego,  CA.  Sponsored  by  Continuing  Medical  Education  Asso- 
ciates. To  be  held  at  the  Hyatt  Regency,  La  Jolla,  San  Diego,  CA.  Method: 
AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:AMA.  AOA,  AAFP.  $575.  Contact: 
Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800)  993-2632 
or  (619)  674-5200. 

March  4-7,  1999 — Practical  Dermatology  for  the  Primary  Care  Physician, 
Orlando,  FL.  Sponsored  by  Continuing  Medical  Education  Associates.  To 
be  held  at  the  Buena  Vista  Palace  at  Walt  Disney  World  Village.  Orlando, 
FL.  Method:  AV,  L,  SB.  W.  Thus-Sun.  20  hrs  credit:AMA,  AOA.  AAFP. 
$575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

May  23-26,  1999 — Practical  Dermatology  for  the  Primary  Care  Physician, 
Las  Vegas,  NV.  Sponsored  by  Continuing  Medical  Education  Associates.  To 
be  held  at  the  Caesars  Palace,  Las  Vegas,  NV.  Method:  AV,  L,  SB.  W.  Sun-Wed. 
20  hrs  credit:AMA,  AOA.  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


EMERGENCY  MEDICINE 

October  19-20 — Trauma  Uncensored:  1998.  UC  Davis  at  Hyatt  Regency, 
Sacramento.  Mon.-Tue.  17  hrs.  $250.  Contact:  (916)  734-5390. 

October  19-23 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

October  26-30 — 27th  Annual  Topics  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  32  hrs.  $675.  Contact: 
UCSF  (415)  476-5208. 

November  9-13 — Emergency  Symposium  III.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

December  4—5 — Trauma  Care  - Then  and  Now.  UCSF  at  Hotel  Nikko,  San 
Francisco.  Fri.-Sat..  12  hrs.  $395-$450.  Contact:  UCSF  (415)  476-5808. 

December  14-18 — Emergency  Symposium  II.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

May  13-16,  1999 — Outdoor  Emergency  Medicine,  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
on Camelback  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB.  W.  Thurs-Sun.  20 
hrs  credit.AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

May  13-16,  1999 — Outdoor  Emergency  Medicine,  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
on Camelback  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Thurs-Sun. 
32  hrs  credit:AMA.  AOA.  AAFP.  $750.  Contact:  Victoria  Gonzales,  P.O. 
Box  27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


ENDOCRINOLOGY 

March  1 1-13.  1999 — The  Fourth  International  Conference  on  Continuous 
Renal  Replacement  Therapies.  Hotel  del  Coronado  in  San  Diego,  Cali- 
fornia. Contact. Shirley  Kolkey,  Complete  Conference  Management,  1660 
Hotel  Circle  North,  #220,  San  Diego,  CA  92108.  (619)  299-6673  or  fax 
(619)  299-6675. 
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ETHICS 

October  22-34 — Seventh  Annual  Symposium  on  the  Design  and  Methods 

of  Clinical  Trials.  UCSF  at  San  Francisco.  Thurs-Fri  Contact:UCSF  Of- 
fice of  Continuing  Medical  Education.  (415)  476-4251. 


FAMILY  PRACTICE/PRIMARY  CARE 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

October  30 — Breast-feeding,  Ensuring  Survival  of  Our  Species.  Children’s 
Hospital  ans  health  Center  at  Escondido.  Fri.  6.25  hrs.  $50.  Contact:  San 
Diego  County  Breast-feeding  Coalition,  Nancy  Wright  (619)  576-5981. 

November  14 — Women’s  Health  Symposium.  UC  Davis  at  UCD  Med  Ctr. 
Cancer  Center  Auditorium,  Sacramento.  Sat.  Contact:  UCD  (916)  734-5390. 

December  3-4 — Controversies  in  Women's  Health.  UCSF  at  Cathedral  Hill 
Hotel,  San  Francisco.  Thurs.-Fri.  13  hrs.  Credit.  $370.  Contact:  UCSF 
(415)  476-5208. 

January  14—17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency,  SF. 
Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO  Box  270469,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

January  14-17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt 
Regency,  SF.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  11-14,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician.  Continuing  Medical  Education  Associates  at 
Hyatt  Islandia,  San  Diego.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

February  12-14,  1999 — California  Academy  of  Family  Physicians  (CAFP) 
51  st  Annual  Scientific  Assembly.  San  Diego  Concourse,  San  Diego,  CA. 
40  hrs.  Contact:  Clark  Franklin,  CAFP.  1 14  Sansome  Street,  Suite  1305, 
San  Francisco,  CA  94104-3824.  (415)  394-9121  or  fax  (415)  394-91 19. 

February  17  -19,  1999 — Annual  Review  in  Family  Medicine:  Controver- 
sies and  Challenges  in  Primary  Care.  UCSF  at  Cathedral  Hill  Hotel,  SF. 
Wed.-Fri.  16  hrs.  $400.  Contact:UCSF  Program  Coordinator,  Dept,  of 
Family  and  Community  Medicine  (415)  476-5250. 

May  14—18,  1999 — Primary  Care  Essentials,  San  Francisco,  CA.  Sponsored 
by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Grand  Hyatt 
on  Union  Square,  San  Francisco,  CA.  Method:  AV,  L.  SB,  W.  Thurs-Sun.  32 
hrs  credit:AMA,  AOA,  AAFP.  $750.  Contact:  Victoria  Gonzales.  PO.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

November  8-1 1 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or(619)  674-5200. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UC1:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


INFECTIOUS  DISEASE 

October  29-30 — Globally  Emerging  Viral  Infections.  UCSF  at  Crowne 
Plaza  Hotel-Union  Square,  SF.  Thurs-Fri.  12  hrs.  $415-$470.  Contact: 
UCSF  (415)  476-5808. 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200;  http://www.cmea.com 

November  19 — Preparing  for  the  Coming  Influenza  Pandemic  Satellite 
Course.  California  Distance  Learning  Health  Network  at  various  sites  through- 
out California.  Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

December  2-6 — Internal  Medicine-  1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

December  3 — Surveillance  of  Vaccine-Preventable  Diseases  Satellite  Course. 

California  Distance  Learning  Health  Network  at  various  sites  throughout  Cal- 
ifornia. Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

December  9 — AIDS-Associated  Malignancies:  Biology  and  Clinical  Manage- 
ment. UCSF  at  Palace  Hotel,  San  Francisco.  Wed.  Credit  4.5  hours.  $ 1 35.  Con- 
tact: UCSF  (415)  476-5208. 

December  10-12 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace  Ho- 
tel, San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact:  UCSF  (415) 
476-5208. 

February  5-6,  1999 — Infectious  Disease  Update:  1999.  UC  Davis  at  Hilton 
Hotel.  Sacramento.  Fri-Sat.  Contact:  UCD  (916)  734-5390. 


INTERNAL  MEDICINE 

March  19-25,  1999 — Internal  Medicine,  San  Diego  CA.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  To  be  held  at  the  Hotel  Coronado, 
San  Diego,  CA.  Method:  AV,  L,  SB,  W.  Fri-Thurs.  45  hrs  credit:AMA, 
AOA,  AAP7?.  $895.  Contact:  Victoria  Gonzales,  PO.  Box  27049,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


NEPHROLOGY 

February  4-6,  1999 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 
Sponsored  by  UC  San  Diego.  To  be  held  at  the  Coronado  Island  Marriott  Re- 
sort, Coronado,  CA.  17  hrs  credit: AMA.  $175,  $425.  Contact:  Shirley 
Kolkey,  1660  Hotel  Circle  North,  #220,  San  Diego,  CA  92108.  Phone  (619) 
299-6673  or  Fax  (619)  299-6675;  email  c-c-m@worldnet.att.net 


OB/GYN 

October  23-27— OB/GYN  Review.  Red  Lion  Hotel,  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles,  CA  90033-1039;  Phone 
(213)  342-2555  or  (800)  USC-1119;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme@hsc.usc.edu. 

December  6 — CTTR  105th  Semi-Annual  Cancer  Seminar:  Ttimors  of  the 
Breast.  To  be  held  at  the  Marriott  at  Coronado,  San  Diego.  8 hrs.  $110, 
$265.  Contact:  California  Tumor  Tissue  Registry;  c/o  LLU  School  of  Med- 
icine, 1 1021  Campus  Ave.,  AH  335,  Loma  Linda,  CA  92350.  Phone  (909) 
824-4788  or  Fax  (909)  478-4188;  email  cttr@linkline.com. 

February  11-14,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Islandia,  San  Diego,  CA. 
Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  PO.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  Orlando,  FL.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Buena  Vista  Palace  at  Walt  Dis- 
ney World  Village,  Orlando,  FL.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs 
credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  PO.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


OTOLOGY 

November  5-7 — San  Francisco  Otology  and  Neurotology  Update-1998. 
UCSF  at  Ritz-Carlton  Hotel  San  Francisco.  Thurs-Sat.  19  hrs.  $475.  Con- 
tact:UCSF  (415)  476-5808. 
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October  17-21 — 1998-99  Temporal  Bone  Surgical  Dissection  Courses.  Also 
to  be  held  December  5-9;  January  16-20,  1999;  February  6-10,  1999; 
March  13-17,  1999;  April  17-21,' 1999;  May  15-19,  1999;  June  26-30, 
1999;  September  11-15,  1999;  October  16-20,  1999;  November  6-10, 
1999;  December  4-8,  1999.  $1100,  $1300.  Contact  Antonio  De  la  Cruz, 
MD,  House  Ear  Institute.  2100  W.  Third  Street,  Los  Angeles,  CA  90057. 
Phone  (213)  483-4431  or  Fax  (213)  483-8789. 


ORTHOPEDICS 


January  14-17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Regency,  La  Jolla,  San 
Diego,  CA.  Method:  AV.  L,  SB.  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA, 
A AFP.  $575.  Contact:  CMEA  Monica  L.  Lier.  (800)  993-2632  or  (619) 
674-5200. 


February  25-28.  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  New  Orleans,  LA.  Sponsored  by  Continuing 
Medical  Education  Associates.  To  be  held  at  the  Royal  Sonesta  Hotel,  New 
Orleans,  LA.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego.  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 


February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  Las  Vegas,  NV.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Caesars  Palace,  Las  Vegas,  NV. 
Method:  AV,  L.  SB.  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 


PATHOLOGY 


December  6 — CTTR  106th  Semi-Annual  Cancer  Seminar:  Tumors  of  the 
Head  and  Neck.  To  be  held  at  the  Westin  South  Coast  Plaza,  Costa  Mesa. 
8 hrs.  $110,  $265.  Contact:  California  Tumor  Tissue  Registry;  c/o  LLU 
School  of  Medicine.  1 1021  Campus  Ave.,  AH  335,  Loma  Linda.  CA  92350. 
Phone  (909)  824-4788  or  Fax  (909)  478-4188;  email  cttr@linkline.com. 


PEDIATRICS 


December  4—6 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Grand  Hyatt  Hotel,  SF.  Fri-Sun.  12  hrs.  $300.  Contact:  UCSF  (415) 
476-5808. 


January  29-31.1999 — 37TH  Clinical  Conference  Pediatric  Anesthesiology. 
Disneyland  Hotel.  1 1 50  W.  Cerritos  Avenue,  Anaheim,  CA  92802.  Sponsored 
by  The  Pediatric  Anesthesiology  Foudation.  $250-$295.  Contact  David  J 
Steward,  M.B.,  Program  Director,  Pediatric  Anesthesiology  Conference  Box 
#3,  Childrens  Hospital  Los  Angeles,  P.O.  Box  54700,  Los  Angeles,  CA 
90054.  (213)  669-2262  or  fax  (213)  660-8983. 


February  14-17,  1999 — Pediatrics  Update  1999,  San  Diego,  CA.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Hyatt  Islandia, 
San  Diego,  CA.  Method:  AV,  L,  SB.  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales.  P.O.  Box  27049,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 


February  28-March  3,  1999 — Pediatrics  Update  1999,  Orlando,  FL.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Buena 
Vista  Palace  at  Walt  Disney  World  Village,  Orlando.  FL.  Method:  AV,  L, 
SB,  W.  Sun-Wed.  20  hrs  credit: AMA.  AOA.  AAFP.  $575.  Contact:  Victo- 
ria Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)674-5200. 


PSYCHIATRY 


November  6-8 — 44th  Annual  Group  Therapy  Symposium.  UCSF  at  UCSF. 
Fri-Sun.  20  hrs.  $295-$340.  Contact:UCSF  (415)  476-5808. 


RADIOLOGY 


October  23-25 — 18th  Annual  Comprehensive  Review  of  Vascular  and  In- 
terventional Radiology.  The  Hotel  Del  Coronado.  San  Diego.  Credit  19 
hrs.  AMA.  $300-$500.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773  or  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com 


October  26-November  1 — 23rd  Annual  San  Diego  Postgraduate  Radiol- 
ogy Review  Course.  The  Hotel  Del  Coronado,  San  Diego.  Credit  39  hrs. 
AMA.  $700-$995.  Contact:  Rvals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773  or  fax  (770)552-9859:  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com. 


October  29-November  I — 2nd  Annual  Intensive  Review  of  Neuro,  Head, 
and  Neck  Radiology.  The  Four  Seasons  Resort  Hotel,  Newport  Beach, 
California.  Credit  28  hrs.  AMA.  $450-$725.  Contact:  Ryals  & Associates, 
Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773  or  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com.  www.ryalsmeet.com 


October  30-November  1 — Breast  Imaging  and  Interventions  Update.  The 
Hotel  Del  Coronado,  San  Diego.  Credit  15  hrs.  AMA.  $275-$450.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773  or  fax  (770)552-9859:  email:  webmaster@ryalsmeet.com. 
www.ryalsmeet.com 


February  25-28,  1999 — Up  to  Date  Radiology  in  the  Desert.  Mira  Monte  Re- 
sort, Indian  Wells,  California.  Credit  26  hrs.  AMA.  $495-$750.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 


SURGERY 


January  15-16,  1999 — What’s  New  General  Surgery.  UC  Davis  at  Hyatt  Re- 
gency Sacramento  at  Capitol  Park.  Fri-Sat.  Contact:  UCD  (916)  734-7203. 


GENERAL/MULTIDISCIPLINARY 


October  22-23 — Seventh  Symposium  on  Clinical  Trials:  Design,  Methods, 
and  Controversies.  UCSF  Laurel  Heights  Campus,  San  Francisco.  Con- 
tact: UCSF  Office  of  Continuing  Medical  Education  (415)  476-4251  or  fax 
(415)476-0318. 


October  26-28 — Telemedicine  IV.  UC  Davis  at  Hilton  Hotel,  Anaheim. 
Mon.-Wed.  Contact:  (916)  734-5390. 


November  6-7 — Palliative  Care  Workshop.  UC  Davis  at  Hyatt  Regency 
Sacramento.  Thurs-Fri.  $200.  Contact:  UCD  (916)  734-7203. 


May  16-19,  1999 — Alternative  Medicine,  Scottsdale,  AZ.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Mariott  Camel- 
back  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB.  W.  Sun-Wed.  20  hrs 
credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


LOSS  PREVENTION 


October  20 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Holiday  Inn  Select, 
Fairfield.  Tues  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp 
(800)  227-4527. 


November  3 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at 
Santa  Fe  Bar  and  Grill.  Berkeley.  Tues.  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  221A521. 


November  10 — Preventing  “Failure  to  Diagnose”  Malpractice  Claims. 

Medical  Insurance  Exchange  of  California,  at  San  Francisco  Medical  Soci- 
ety. Wed.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 


November  11 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at  Em- 
bassy Suites  Hotel,  Walnut  Creek.  Wed.  Free  or  $40  for  non  members.  Con- 
tact: MIE  (800)  227-4527. 


LEARNING  SPANISH 


October  23-26  (Los  Angeles);  December  4—7  (San  Diego);  January  22-25  (Los 
Angeles) — Conversation  in  Spanish.  Maricopa  Health  System.  36  hrs. 
$695.  Contact:  Rios  Associates  (520)  881-3295;  (619)  218-4875;  Fax  (520) 
325-4258. 


HOME  STUDY/SELF  ASSESSMENT 


California  Physicians'  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association,  (800)  880-1300; 
http://www.texmed.org/health_science/hs_poep.html 
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COLORADO 

This  listing  of  continuing  medical  education  programs  in  Col- 
orado is  compiled  by  the  Denver  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Medical  Soci- 
ety, 1850  Williams  Street,  Denver,  CO  80218;  or  telephone 
(303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado  So- 
ciety of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurologists, 
(303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St  An- 
thony Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell,  (303) 
629-3678. 


ings  Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)  798-573 1 . 

April  9-11,  1999 — Neurology  For  The  Non-Neurologist.  Marriott’s  Casa  Ma- 
rina, Key  West,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Managing  Respiratory  Diseases.  Bally’s,  Las  Vegas,  NV.  Fee 
$375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Resources, 
1500  West  Canal  Court,  Suite  500,  Littleton,  CO  801204569.  (800)  421-3756, 
(303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Dermatology  For  The  Non-Dermatologist.  Parc  Fifty-five, 
San  Francisco,  CA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  1999 — Dermatology  For  The  Non-Dermatologist.  South  Sea 
Plantation.  Captiva  Island,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator. Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  Clinical  Endocrinology  For  Primary  Care  Physicans.  Hyatt 
Regency,  New  Orleans,  LA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 


February  4-6, 1999 — Neurology  For  The  Non-Neurologist.  Hyatt  Regency,  Can- 
cun  Mexico.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  5-7, 1999 — Arrhythmias:  Interpretation,  Diagnosis  & Management 
MGM  Grand,  Las  Vegas,  NV  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  12-14,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Beaver  Run  Resort,  Breckenridge,  CO.Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500,  Littleton,  CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

February  19-21,  1999 — Managing  Respiratory  Diseases.  Marriot's  Casa  Ma- 
rina,Key  West,FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  25-27,  1999 — Dermatology  For  The  Non-Dermatologist.  Atlantis  Par- 
adise Resort,  Bahamas.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  26-28,  1999 — Coronary  Heart  Disease  Update.  Hilton  Tapatio  Cliffs, 
Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  12-14,  1999 — Dermatology  For  The  Non-Dermatologist.Riviera  Hotel 
& Casino,  Las  Vegas,  NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordina- 
tor, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Neurology  For  The  Non-Neurologist.  Grand  Beach  Re- 
sort, St.  Thomas,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Marriott’s  Beach  Resort,  St.  Grand  Cayman.  Fee  $375.  Contact  Linda  Main, 
Meetings  Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)  798-5731. 

March  26-28,  1999 — Managing  Respiratory  Diseases.  Buena  Vista  Palace, Or- 
lando,FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Coronary  Heart  Disease  Update.  Hyatt  Regency,  Aruba 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  801204569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans.  The 
Westin  Resort,  St  John,  USVI.  Fee  $375.  Contact  Linda  Maui,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  9-11,  1999 — Arrhythmias:  Interptretation,  Diagnosis  &Management 
Hilton  Tapatio  Cliffs,  Scottsdale.  AZ.  Fee  $375.  Contact  Linda  Main,  Meet- 


May 14-16,  1999 — Managing  Respiratory  Diseases.  Hilton  Resort,  Hilton 
Head,  SC.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  801204569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14—16,  1999 — Neurology  For  The  Non-Neurologist.  Bally’s,  Las  Vegas, 
NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator.  Medical  Education 
Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050  or 
(800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in  Idaho 
is  compiled  by  the  Ada  County  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Ada  County  Medical  Society,  Inc.  305  W.  Jeffer- 
son, PO  Box  2668,  Boise,  Idaho  83701 . (208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  871 09,  at  least  two  months  in  advance.  For  information  on 
CME  accreditation  or  on  the  CME  requirements  of  the  New 
Mexico  Board  of  Medical  Examiners,  please  write  to  the  above 
address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution  for 
current  details. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Practice 
Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO,  (505) 
275-7267. 


Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box  713, 
Albuquerque  87131.  (505)  277-3942. 
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UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


January  6-10.  1999 — MRI  at  Snowbird.  Cliff  Lodge,  Snowbird,  Utah.  Credit 
20  hrs.  AMA.  $400-$650.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773  or  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com 

MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1 100,  Seattle,  WA  98121;  or 
phone  (206)  441-9762  or  (800)  552-0612. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education,  Dept,  of 
Pathology,  Harborview  Medical  Center.  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705  S Ninth,  No. 
203.  Tacotna.  WA  98405.  (206)  627-7137. 

U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.  (206)  340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033  Sixth 
Ave.  Ste  1 100.  Seattle.  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  November 
6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Marriott’s 
Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720. 

Annual  Meeting  and  Course:  International  Spine  Imaging  Symposium.  Febru- 
ary 15-17,  1999.  Registry  Resort,  Naples,  Florida.  Credit  19.5  hrs.  AMA.  $250- 
$650.  Contact:  Ryals  & Associates,  Inc..  PO  Box  1925,  Roswell,  GA,  30077- 
1925;  (770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  November  2-5,  1998.  The  Ritz-Carl- 
ton  Resort  Hotel,  Naples  Florida.  Credit  26  hrs.  AMA.  $650.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641- 
9773:  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  January  25-28,  1999.  Boca  Raton  Re- 
sort and  Club,  Boca  Raton,  Florida.  Credit  23  hrs.  AMA.  $495-$695.  Con- 
tact: Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  February  15-19,  1999.  Buena  Vista 
Palace  Resort  and  Spa,  Lake  Buena  Vista.  Florida.  Credit  23  hrs.  AMA.  $495- 
$695.  Contact:  Ryals  & Associates,  Inc..  PO  Box  1925,  Roswell,  GA,  30077- 
1925;  (770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Conference  on  Patient  Education.  November  11-14,  1998.  Hyatt  Regency 
Austin,  Austin.  Texas.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Director, 
Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas  City, 
Missouri  641 14.  Phone  (800)  274-2237,  ext.  4512. 

Conference  on  Patient  Education.  November  19-22,  1998.  Disney’s  Coronado 
Springs  Resort,  Orlando,  Florida.  Contact:  Ray  Rosetta,  Meetings  and  Pro- 
grams Director,  Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway, 
Kansas  City,  Missouri  64114.  Phone  (800)  274-2237,  ext.  4512. 

Musculoskeletal  MR.  October  22-25.  1998.  The  Westin  Resort  Hotel,  Hilton 
Head,  South  Carolina.  Credit  18  hrs.  AMA.  $650.  Contact:  Ryals  & Associ- 
ates, Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

Musculoskeletal  MR.  January  18-22,  1999.  The  Ritz-Carlton  Resort  Hotel, 
West  Palm  Beach,  Florida.  Credit  22.5  hrs.  AMA.  $450-$695.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641- 
9773;  fax  (770)552-9859;  email:  webmastei@ryalsmeet.com. 

Predoctoral  Education  Conference.  February  4-7, 1999.  Savannah  Marriott  River- 
front, Savannah,  Georgia.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Direc- 
tor, Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas  City, 
Missouri  64114.  Phone  (800)  274-2237,  ext.  4512. 

STFM  Family  Conference.  March  3-7,  1999.  Kiawah  Resort,  Kiawah  Island, 
South  Carolina.  Contact:  Ray  Rosetta.  Meetings  and  Programs  Director,  Soci- 
ety of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas  City,  Mis- 
souri 64114.  Phone  (800)  274-2237,  ext.  4512. 

5th  Annual  Neuroradiology:  A Comprehensive  Review.  February  2-6,  1999.  The 
Ritz-Carlton  Resort  Hotel,  West  Palm  Beach,  Florida.  Credit  24  hrs.  AMA.  $450- 
$695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077- 
1925;  (770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

32nd  Annual  Spring  Conference.  April  28-May  2,  1999.  Sheraton  Seattle  Hotel  & 
Towers,  Seattle,  Washington.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Di- 
rector, Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas 
City,  Missouri  64114.  Phone  (800)  274-2237,  ext.  4512. 

58th  Annual  American  Occupational  Health  Conference.  April  23-30,  1999. 
Ernest  N.  Morial  Convention  Center.  New  Orleans,  Louisiana.  Contact:  ACOEM 
Education  Dept.,  55  W.  Seeger  Road,  Arlington  Heights,  IL  60005;  (847)  228- 
6850  or  fax  (847)  228-1856;  www.acoem.org. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm@cjp.com 


Articles 


201 


Reducing  Need  and  Demand  for  Medical  Services  in 

High-risk  Persons 

A Health  Education  Approach 

JAMES  F.  FRIES,  MD,  and  DENNIS  McSHANE,  MD,  Palo  Alto,  California 


We  undertook  this  study  to  identify  persons  with  high  medical  use  to  target  them  for  health  promo- 
tion and  self-management  interventions  specific  to  their  problems.  We  compared  the  reductions  in 
cost  and  health  risk  of  a health  education  program  aimed  at  high-risk  persons  with  a similar  program 
addressed  to  all  risk  levels.  We  compared  health  risk  and  use  in  2,586  high-risk  persons  with  those  of 
employee  (N  = 50,576)  and  senior  (N  = 39,076)  groups  and  contrasted  results  in  specific  high-risk  dis- 
ease or  behavior  categories  (modules) — arthritis,  back  pain,  high  blood  pressure,  diabetes  mellitus, 
heart  disease,  smoking,  and  obesity — against  each  other,  using  validated  self-report  measures,  over  a 
6-month  period.  Interventions  were  a standard  generic  health  education  program  and  a similar  pro- 
gram directed  at  high  risk  individuals  (Healthtrac).  Health  risk  scores  improved  by  11%  in  the  overall 
high-risk  group  compared  with  9%  in  the  employee  group  and  6%  in  the  senior  group.  Physician  use 
decreased  by  0.8  visits  per  6 months  in  the  high-risk  group  compared  with  0.05  and  0.15  visits,  re- 
spectively, per  6 months  in  the  employee  and  senior  groups.  Hospital  stays  decreased  by  0.2  days  per 
6 months  in  the  high-risk  group  compared  with  0.05  days  in  the  comparison  groups.  The  duration  of 
illness  or  confinement  to  home  decreased  by  0.9  days  per  6 months  in  the  high-risk  group  and  0.15 
and  0.25,  respectively,  in  the  employee  and  senior  groups.  Using  imputed  costs  of  $130  per  physician 
visit,  $1,000  per  hospital  day,  and  $200  per  sick  day,  previous  year  costs  were  $1,138  in  direct  costs  for 
the  high-risk  groups  compared  with  $352  and  $995  in  the  employee  and  senior  groups,  respectively. 
At  6 months,  direct  costs  were  reduced  by  $304  in  the  high-risk  group  compared  with  $57  and  $70  in 
the  comparison  groups.  Total  costs  were  reduced  $484  in  the  high-risk  groups  compared  with  $87  in 
the  employee  group  and  $120  in  the  senior  group.  The  return  on  investment  was  about  6:1  in  the 
high-risk  group  compared  with  4:1  in  the  comparison  groups.  Effective  health  education  programs  can 
result  in  larger  changes  in  use  and  costs  in  high-risk  persons  than  in  unscreened  persons,  justifying 
more  intensive  educational  interventions  in  high-risk  groups. 

(Fries  JF,  McShane  D.  Reducing  need  and  demand  for  medical  services  in  high-risk  persons:  a health  education  approach. 
West  ] Med  1 998;  1 69:201  -207) 


The  ability  of  well-designed  health  education, 
health  promotion,  and  self-management  programs 
to  improve  health,  reduce  health  risks,  and  decrease 
medical  care  costs  has  now  been  extensively  docu- 
mented.1-17 Several  reviews  describe  recent  progress 
with  the  use  of  these  programs.18-20  Cost  savings  in  the 
first  year  of  effective  programs  appear  to  be  due  large- 
ly to  an  increased  use  of  self-management  techniques 
and  increased  personal  self-efficacy.  Subsequently,  a 
reduction  in  illness  burden  due  to  the  postponement  or 


prevention  of  costly,  chronic  illness  can  lead  to  further 
cost  savings.1 

Theoretically,  the  effectiveness  and  cost  savings  of 
such  programs  might  be  greatest  if  they  were  targeted  at 
persons  at  high  risk  of  illness  or  who  have  high  medical 
use.  If  these  persons  can  be  identified,  more  intensive 
interventions  could  be  channeled  toward  the  specific 
problems  of  persons  who  are  in  greatest  need.  The  iden- 
tification of  groups  of  persons  who  will  have  substan- 
tially greater  use  in  the  following  year  than  the  average 


From  the  Department  of  Medicine,  Stanford  University  School  of  Medicine  Stanford  and  Stanford  University  Medical  Center,  Palo  Alto,  California. 
Reprint  requests  to  James  F.  Fries,  MD,  Stanford  University  Medical  Center,  1000  Welch  Rd.  Suite  203,  Palo  Alto,  CA  94304-5755. 


202  WJM,  October  1998— Vol  169,  No.  4 


Health  Education  in  High-risk  Persons — Fries  and  McShane 


person  has  become  possible. 20-22  On  the  other  hand,  per- 
sons with  established  chronic  illness  or  with  the  worst 
health  habits  may  not  be  as  amenable  to  improvement 
through  health  education  programs  as  those  without 
these  conditions  or  may  be  most  intractable  to  making 
behavior  changes.  Few  studies  have  been  done  that 
explore  these  issues. 

The  programs  studied  (Healthtrac,  Inc.,  Menlo  Park, 
California)  have  been  documented  to  improve  health 
habits,  decrease  health  risks,  and  reduce  costs  in  many 
randomized  controlled  and  observational  studies  for  as 
long  as  30  months.11-20  These  studies  have  included  the 
study  of  specific  high-risk  categories.  Effectiveness  and 
cost  reduction  has  thus  been  documented  by  randomized 
trial  in  chronic  disease  programs  such  as  those  aimed  at 
arthritis1517  and  Parkinson’s  disease.16 

In  this  study,  we  compare  the  results  of  programs 
directed  at  specific  high-risk  groups — including  the  arthri- 
tis program  previously  documented  by  randomized 
trial1517 — against  each  other  and  against  comparison 
groups  receiving  the  standard  Healthtrac  program,  previ- 
ously proved  effective  by  randomized  control  trial.  We 
compared  effectiveness  and  cost  savings  in  high-risk  per- 
sons with  standard  Healthtrac  programs  directed  at 
unscreened  persons  and  also  results  in  specific  high-risk 
“modules” — programs  targeted  at  arthritis,  back  pain,  high 
blood  pressure,  combined  risk,  diabetes  mellitus,  heart 
problems,  smoking,  and  weight  loss — against  each  other. 

Methods  and  Subjects 

Methods 

High-risk  persons  were  identified  by  using  the  Health- 
trac health  assessment  questionnaire  with  a multiple 
regression-based  algorithm  designed  to  predict  medical 
care  costs  over  the  following  12  months  based  on  age, 
sex,  prior  use,  health  risk  score,  smoking  behavior, 
patients’  self-reported  health  status,  and  the  presence  of 
chronic  illness.  The  algorithm  has  been  shown  to  predict 
both  self-reported  costs  and  claims  costs  over  the  fol- 
lowing 12  months.23 

The  algorithm  was  developed  by  using  a data  bank  of 
24,626  subjects  in  the  Healthtrac  and  Senior  Healthtrac 
programs.  Subjects  were  divided  into  learning  and  test 
data  sets  by  random  assignment.  Univariate  correlates 
between  variables  in  the  first  study  year  and  costs  in  the 
second  year  were  examined  in  the  learning  data  set. 
Stepwise  multiple  regression  with  the  most  promising 
variables  was  used  to  create  a model  for  prediction  and 
tested  against  the  test  data  set.  Predicted  costs  were  com- 
pared with  self-reported  costs  for  the  second  year  and 
with  claims  experience  from  Blue  Shield  of  California, 
San  Francisco.  Claims  costs  in  the  highest  decile  were 
12  times  greater  than  claims  costs  in  the  lowest  decile. 
Analysis  of  the  program  in  high-risk  subjects,  performed 
by  MEDSTAT  Inc.,  Ann  Arbor,  Michigan,  showed  a 
retum-on-investment  quotient  of  6.7:1  (R.  Goetzel, 
M.D.,  R.  Canto,  J.  Mumane:  “A  Retum-on-Investment 


Analysis  of  the  Citibank  Health  Management  Program,” 
unpublished  manuscript). 

Participants  identified  as  high  risk  were  allocated  to  a 
specific  high-risk  educational  module  by  a second  com- 
puter algorithm  based  on  a ranking  of  the  relative  serious- 
ness of  particular  chronic  illnesses  and  health  habits  and 
the  “most  serious  medical  problem,”  as  reported  by  the 
participant.  Twelve  such  high-risk  module  programs  were 
used:  arthritis,  back  pain,  high  blood  pressure,  diabetes 
mellitus,  heart  problems,  smoking,  obesity,  stroke,  chronic 
obstructive  pulmonary  disease,  alcohol  intake,  and  a final 
group  in  which  a combination  of  risks  and  disease  factors 
established  a risk  for  high  use.  We  report  the  results  of  the 
entire  high-risk  group  and  of  eight  high-risk  modules  for 
which  data  on  100  or  more  participants  were  available. 

Healthtrac  programs  use  two-page  health  assessment 
questionnaires,  either  general  health-oriented  question- 
naires or  ones  tailored  to  specific  problem  areas.  Ques- 
tionnaires have  been  repeatedly  validated12-1424-27  and 
widely  used.  Participants  receive  a letter  (signed  by  a 
physician)  identifying  their  most  problematic  areas  with 
specific  recommendations  for  behavior  change  and  self- 
management. Participants  also  receive  a graphic  sum- 
mary of  their  individual  health  risk  problems;  subse- 
quent progress;  and  books,  audiotapes,  and  videotapes 
specific  to  these  identified  risks.11-17  The  program  pro- 
ceeds in  cycles  of  six  months  in  the  standard  programs 
and  three  months  in  the  high-risk  program  modules. 
During  each  cycle,  each  participant  receives  a question- 
naire, a letter,  a report,  and  health  education  material. 
More  than  40  separate  sets  of  materials  are  used. 

The  programs  are  designed  to  increase  self-efficacy 
(health  confidence)  and  to  effect  specific  behavioral 
changes.  In  addition,  each  module  has  specific  goals.  For 
example,  the  diabetes  module  is  designed  to  improve  risk 
factor  profiles  for  cardiovascular  disease,  minimize  com- 
plications, and  reduce  the  frequency  of  hospital  admis- 
sions for  diabetic  ketoacidosis  and  of  leg  ulcers  and  ampu- 
tations by  regular  self-care.28-29  Programs  are  not  present- 
ed as  “high  risk”  to  the  participant  but  as  individually  titled 
modules — that  is,  “Accent  on  Arthritis”  or  “Accent  on 
Diabetes.”  The  costs  per  participant  are  about  $30  per  year 
for  the  standard  program  and  about  $100  per  year  and  $50 
per  six  months  for  the  high-risk  programs. 

A parallel  study  design  was  used  in  which  the  stan- 
dard Healthtrac  program  is  compared  with  the  high-risk 
program,  and  individual  high-risk  modules  are  compared 
with  each  other.  Data  were  gathered  by  a self-reported 
health  assessment  questionnaire  at  baseline  and  at  six 
months.  Many  validation  studies  have  been  performed 
for  these  techniques.11-16,24-27  Identical  techniques  and 
outcome  measures  were  used  for  all  groups.  Primary 
dependent  variables30  were  the  overall  health  risk  score, 
self-reported  medical  use  (the  number  of  physician  visits 
and  number  of  hospital  days),  and  indirect  costs  as  repre- 
sented by  “days  sick  or  confined  to  home.”  Cost  data  are 
obtained  for  the  previous  six  months  and  have  been 
annualized  in  the  tables  for  convenience  in  interpretation. 
The  overall  health  risk  score  is  computed  from  individual 
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TABLE  1 .- 

-Baseline  Characteristics  of  Participant  Croups 

* 

All  High 

Comparison 

Comparison 

High  Blood 

Combined 

Diabetes 

Heart 

Cigarette 

Variable 

Risk 

[mployee 

Senior 

Arthritis 

Back  Pain 

Pressure 

Risk 

Mellitus 

Problems 

Smoking 

Weight  Loss 

No 

. . .2,586 

50,576 

39,076 

297 

472 

378 

576 

146 

160 

200 

314 

Age,  yr 

Blood  pressure, 
mm  of  mercury 

. . .49.7 

41.2 

73.3 

65.9 

46.3 

54.3 

41.5 

55.5 

55.5 

39.7 

40.7 

Systolic 

....130 

120 

135 

132 

125 

139 

123 

132 

130 

121 

128 

Diastolic 

Cholesterol  level, 

. ...  78 

76 

77 

77 

76 

85 

77 

77 

74 

76 

79 

mmol/liter  (mg/dl) 
Kg  (lb)  over 

.5.30  (205) 

5.07  (196) 

5.56  (215) 

5.40  (209) 

5.04(195) 

5.33  (206) 

5.61  (217) 

5.17(200) 

5.30  (205) 

5.25  (203) 

5.15(199) 

ideal  weight 

.10.9  (24) 

5.0(11) 

4.5  (10) 

7.2(16) 

6.8  (15) 

10.0  (22) 

6.4  (14) 

10.9  (24) 

5.4(12) 

10.0(22) 

33.1  (73) 

Body  mass  index  . . . 

...  .27 

24 

25 

26.1 

25.2 

27.3 

25.0 

28.2 

25.5 

26.1 

36.4 

Seat-belt  use,  % . . . 

...  .85 

90 

89 

92 

88 

89 

76 

83 

94 

78 

85 

Fiber  servings/day  . 
Dietary  fat, 

. . . .2.5 

2.8 

3.2 

3.0 

2.5 

2.6 

1.9 

3.1 

3.1 

1.8 

2.5 

% calories 

Saturated  fat, 

. . . .36 

25 

30 

29 

35 

28 

44 

35 

25 

42 

39 

% calories 

....14 

13 

11 

11 

13 

11 

15 

14 

9 

16 

15 

Smokers,  % 

. . . .14 

11 

8 

8 

11 

6 

3 

10 

4.4 

100 

4.0 

Packs/day 

....1.1 

0.9 

0.9 

1.0 

1.0 

1.0 

0.5 

1.0 

1.2 

1.2 

0.5 

Alcohol,  % 

...  .28 

37 

38 

32 

34 

32 

24 

15 

40 

31 

13 

Oz/day 

. . . .1.3 

1.3 

1.6 

1.3 

1.1 

1.4 

1.4 

1.4 

1.4 

1.5 

1.2 

Exercise,  % 

...  .82 

86 

83 

91 

88 

89 

71 

84 

85 

81 

78 

Minutes/wk  .... 

. . .120 

174 

159 

144 

136 

135 

64 

122 

159 

122 

114 

Stress,  % 

. . . .34 

30 

6 

18 

33 

26 

51 

22 

15 

41 

40 

Global  health  .... 

. . .41.2 

27.6 

29.8 

39.9 

36.9 

36.6 

40.1 

44.2 

45.3 

44.4 

47.1 

Health  risk  score  23.5  1 8.2 

‘The  data  are  given  as  the  mean  for  each  group. 

17.4 

18.1 

18.8 

19.7 

25.1 

21.8 

16.3 

42.5 

26.8 

health  risks — smoking,  saturated  fat  intake,  lack  of  exer- 
cise— using  algorithms  based  on  the  Framingham  and 
other  established  risk  factor  models.31-33  Cost  imputa- 
tions used  charges  of  $130  for  a physician  visit  (which 
includes  the  costs  of  the  visit  and  associated  laboratory 
tests,  x-ray  tests,  and  drugs),  $ 1 ,000  per  hospital  day,  and 
$200  per  day  sick  or  confined  to  home.  The  costs  for 
physician  visits  and  hospital  days  were  estimated  from 
claims  data  for  similar  groups  of  patients  for  1994. 12-14 

Subjects 

The  study  group  comprised  2,586  consecutive  subjects 
participating  in  the  high-risk  program  and  completing 
questionnaires  at  zero,  three,  and  six  months.  Most  of 
these  subjects  were  members  of  employee  groups,  were 
principally  white-collar  workers,  had  private  health 
insurance,  and  had  a mean  age  of  49.7  years.  We  devel- 
oped two  large  comparison  groups  as  convenience  sam- 
ples. To  approximate  the  age  distribution,  we  selected  an 
employee  comparison  group,  aged  a mean  of  41.2  years, 
from  consecutive  participants  enrolled  in  the  standard 
Healthtrac  program  during  the  same  time  period — also 
principally  white-collar  workers,  employed,  and  with 
private  health  insurance — who  completed  question- 
naires at  zero  and  six  months.  Similarly,  a group  of  con- 


secutive participants  in  the  senior  Healthtrac  program, 
aged  a mean  of  73.3  years,  was  selected;  senior  status 
itself  may  be  considered  a high-risk  characteristic. 

Results 

Characteristics  of  the  participant  groups  are  listed  in  Table 
1.  Specific  high-risk  patients  have  ages  ranging  from 
means  of  65.9  years  for  patients  with  arthritis  to  about  40 
years  for  patients  with  stroke  or  morbid  obesity.  The  group 
with  obesity  weighed  a mean  of  33  kg  (73  lb)  above  ideal, 
with  a mean  body  mass  index  (weight  [kg]/[height 
(meter)]2)  of  36.4.  The  blood  pressure  in  the  patients  with 
hypertension  was  apparently  well  controlled  with  medica- 
tion at  study  entry.  The  highest  fat  intake  was  seen  in  the 
combined-risk  group  and  in  patients  reporting  strokes.  The 
highest  saturated  fat  intake  was  reported  in  patients  with 
stroke,  those  with  obesity,  and  patients  in  the  combined- 
risk  group.  Most  persons  reported  at  least  some  exercise; 
the  combined-risk  group,  which  includes  the  “worried 
well,”  had  the  lowest  exercise  levels.  Stress  scores  were 
highest  in  the  combined-risk  and  smoking  groups. 

Global  health  scores  were  drawn  from  a horizontal 
analogue  scale  that  ranged  from  0,  indicating  excellent 
health,  to  100,  indicating  very  poor  health.  Global  health 
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TABLE  2.— Baseline  Costs 


Variable 

All  High  Risk 

Comparison 

Employee 

Comparison 

Senior 

Arthritis 

Back  Pain 

High  Blood 
Pressure 

Combined 

Risk 

Diabetes 

Mellitus 

Heart 

Problems 

Cigarette 

Smoking 

Weight  Loss 

Physician  visits/6  mo  . . . 

. . .3.75 

1.55 

2.65 

4.1 

4.4 

2.7 

3.35 

4.1 

4.45 

3.75 

4.0 

Cost  of  physician  visits, 

S,  at  SI  30 

. . .488 

202 

345 

533 

572 

351 

436 

533 

579 

488 

520 

Hospital  days/6  mo  . . . 

. . .0.65 

0.15 

0.65 

0.60 

0.45 

0.40 

0.45 

1.40 

2.10 

0.5 

0.55 

Cost  of  hospital  days, 

$,  at  SI, 000  

. . .650 

150 

650 

600 

450 

400 

450 

1,400 

2,100 

500 

550 

Sick  days/6  mo 

. . .3.85 

1.60 

2.05 

2.95 

5.00 

1.55 

4.05 

4.15 

4.80 

5.10 

3.65 

Cost  of  sick  days,  S, 
at  S200  

. . .770 

320 

410 

590 

1,000 

310 

810 

830 

960 

1,020 

730 

Direct  costs,  imputed,  S 

...1,138 

352 

995 

1,133 

1,022 

751 

886 

1,933 

2,679 

988 

1,070 

Total  costs,  imputed,  S 

...1,908 

672 

1,405 

1,723 

2,022 

1,061 

1,696 

2,763 

3,639 

2,008 

1,800 

scores  were  worse  in  the  groups  with  obesity,  heart  prob- 
lems, and  diabetes  mellitus  and  in  smokers.  Health  risk 
scores  were  worst  in  the  smoking  group,  in  large  part  as  a 
result  of  high  scores  in  various  categories  beyond  the 
smoking  behavior  itself. 

Table  2 lists  six-month  medical  use  and  imputed  costs 
for  the  different  groups  at  baseline.  The  high-risk  group 
had  previous  six-month  direct  medical  costs  of  $1,138 
compared  with  $352  in  the  employee  comparison  group 
and  $995  in  the  senior  comparison  group.  Thus,  the  algo- 
rithms were  effective  in  identifying  high-risk  persons. 
Total  direct  and  indirect  costs  were  $1,908  in  the  high-risk 
group,  $672  in  the  employee  comparison  group,  and 
$1,405  in  the  senior  comparison  group.  Of  individual 
modules,  the  highest  previous  six-month  costs  were  in 


patients  with  heart  problems,  with  a total  of  $3,639  in 
direct  and  indirect  costs,  followed  by  patients  with  dia- 
betes mellitus  at  $2,763.  Persons  with  back  pain  and  cig- 
arette smokers  had  the  next  highest  total  costs,  at  slightly 
more  than  $2,000  per  six  months  for  each.  Absenteeism 
was  greatest  in  smokers,  followed  by  patients  with  heart 
problems  and  those  with  back  pain.  In  contrast,  smokers 
had  relatively  low  direct  costs  in  the  previous  six  months. 

Table  3 shows  health  risk  and  health  risk  component 
change  scores  at  six  months.  For  convenience  in  interpre- 
tation, scores  have  been  reversed  in  Table  3 for  seat-belt 
use,  number  of  fiber  servings  per  day,  exercise  percent- 
age, and  minutes  of  exercising  per  week  so  that  in  all 
cases  a minus  sign  indicates  improvement.  Change  scores 
are  percentage  changes  from  baseline,  except  for  cigarette 


TABLE  3 .—Health  Risk  Change  Scores  at  6 Months 


Variable 

All  High 
Risk 

Comparison 

Employee 

Comparison 

Senior 

Arthritis 

Back  Pain 

High  Blood 
Pressure 

Combined 

Risk 

Diabetes 

Mellitus 

Heart 

Problems 

Cigarette 

Smoking 

Weight  Loss 

No 

.2,586 

50,576 

39,076 

297 

All 

378 

576 

146 

160 

200 

314 

Cholesterol*'* 

. .+0.3 

-0.5 

-0.8 

+0.2 

+2.2 

+0.6 

-1.9 

-0.2 

-1.9 

+1.9 

+2.8 

Body  mass  index 

. .0.0 

+0.1 

-0.1 

-0.1 

0.0 

-0.1 

+0.2 

0.0 

0.0 

+0.3 

-0.3 

Seat-belt  use,  % 

. .-6.2 

-2.3 

-1.2 

-2.6 

-2.9 

-5.5 

-14.0 

-5.3 

-0.1 

-5.1 

-7.5 

Fiber  servings/day* 

. .-0.2 

0.0 

0.0 

-0.2 

-0.3 

-0.2 

-0.4 

0.0 

-0.2 

-0.3 

-0.2 

Dietary  fat,  % calories  . 

. . .-9 

-16 

-13 

-2 

-6 

-5 

-17 

-3 

-12 

-5 

-7 

Saturated  fat,  % calories 

...-6 

-15 

-14 

+3 

-2 

-6 

-14 

+2 

-7 

-6 

-3 

Smoking,  % 

...-6 

-8 

-9 

-19 

+6 

+8 

+2 

+2 

-14 

-8 

+1 

Packs/day*  

..-0.1 

0.0 

0.0 

+0.1 

0.0 

-0.1 

+0.1 

+0.1 

-0.2 

0.0 

+0.2 

Alcohol  intake,  % 

..+1.4 

-2.0 

-4.0 

+3.0 

-3.0 

+1.0 

+4.0 

+6.0 

-14.0 

0.0 

+3.0 

Oz/day 

..-0.1 

0.0 

-0.1 

0.0 

0.0 

-0.1 

-0.3 

-0.3 

-0.1 

-0.3 

+0.1 

Exercise,  %t 

. .-6.0 

-5.0 

-1.0 

-2.0 

-0.7 

-4.0 

-23.0 

-3.0 

-4.0 

+3.0 

28 

Minutes/wk  '■* 

..-25 

-9 

-5 

-17 

-17 

-20 

-47 

-44 

-24 

-19 

-18 

Stress,  % 

..-17 

-26 

0 

-19 

-3 

-25 

-25 

-19 

-24 

-8 

-12 

Global  health 

. .-2.0 

-2.5 

-3.0 

-7.5 

-3.1 

-6.3 

+5.5 

-6.1 

-12.4 

+2.3 

+3.4 

Health  risk  score  

.-11.0 

-8.8 

-5.7 

-7.7 

-7.8 

-10.7 

-17.9 

-6.0 

-9.2 

-7.3 

-7.8 

•Percentage  change  score  is  based  on  cholesterol  level  in  milligrams  per  deciliter,  rather  than  millimolars  per  liter.  fThe  sign  has  been  reversed  so  that  a negative  value  represents  a favorable  change 
for  all  variables.  ^Absolute  change.  Other  values  are  percentage  changes  from  baseline. 
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TABLE  4. 

—Cost  Changes  per  Participant  at  6 Months 

Variable 

All  High 
Risk 

Comparison 

Employee 

Comparison 

Senior 

Arthritis 

Back  Pain 

High  Blood 
Pressure 

Combined 

Risk 

Diabetes 

Mellitus 

Heart 

Problems 

Cigarette 

Smoking 

Weight  Loss 

No 

. .2,586 

50,576 

39,076 

297 

All 

378 

576 

146 

160 

200 

314 

Baseline 

. . .3.75 

1.55 

2.65 

4.1 

4.4 

2.7 

3.35 

4.1 

4.45 

3.75 

4.0 

6 Months 

. . .2.95 

1.5 

2.5 

3.45 

3.45 

2.35 

2.35 

3.8 

3.35 

2.65 

2.9 

Change  

. . .-0.8 

-0.05 

-0.15 

-0.65 

-0.95 

-0.35 

-1.0 

-0.3 

-1.1 

-1.1 

-1.1 

Dollar  Change  . 

. ..-104 

-7 

-20 

-85 

-124 

-46 

-130 

-39 

-143 

-143 

-143 

Hospital  Days 

Baseline 

. . .0.65 

0.15 

0.65 

0.6 

0.45 

0.4 

0.45 

1.4 

2.1 

0.5 

0.55 

6 Months 

. . .0.45 

0.1 

0.6 

0.45 

0.35 

0.15 

0.35 

1.4 

0.6 

0.75 

0.15 

Change  

. . .-0.2 

-0.05 

-0.05 

-0.15 

-.01 

-0.25 

-0.1 

0.0 

-1.5 

+0.25 

-0.4 

Dollar  Change  . 

. . .-200 

-50 

-50 

-150 

-100 

-250 

-100 

0.0 

-1500 

+250 

-400 

Sick  Days 

Baseline 

. . .3.85 

1.6 

2.05 

2.95 

5.00 

1.55 

4.05 

4.15 

4.8 

5.1 

3.65 

6 Months 

. . .2.95 

1.45 

1.8 

2.65 

4.35 

1.8 

2.45 

3.7 

1.85 

3.85 

2.6 

Change  

. . .-0.8 

-0.15 

-0.25 

-0.3 

-0.65 

+0.25 

-1.6 

-0.45 

-2.95 

-1.25 

-1.05 

Dollar  Change  . 

..-180 

-30 

-50 

-60 

-130 

+50 

-320 

-90 

-540 

-250 

-210 

Direct  Costs 

Baseline 

. .1138 

352 

995 

1133 

21022 

1751 

886 

1933 

2679 

988 

1070 

6 Months 

. . .834 

295 

925 

899 

799 

456 

656 

1894 

1036 

1095 

527 

Change  

. .-304 

-57 

-70 

-235 

-224 

-296 

-230 

-39 

-1643 

+107 

-543 

% Change  . . . . 

. . .-27 

-16 

-7 

-21 

-22 

-39 

-26 

-2 

-61 

+11 

-51 

Total  Costs 

Baseline 

. .1906 

672 

1405 

1723 

2022 

1061 

1696 

2763 

3634 

2008 

1800 

6 Months  .... 

. .1424 

585 

1285 

1429 

1664 

816 

1146 

2634 

1466 

1865 

1047 

Change  

. .-484 

-87 

-120 

-295 

-354 

-246 

-550 

-129 

-2233 

-143 

-753 

% Change  . . . . 

. . .-25 

-13 

-9 

-17 

-17 

-23 

-32 

-5 

-61 

-7 

-42 

packs  per  day,  ounces  of  alcohol  per  day,  and  exercise 
minutes  per  week  where  absolute  changes  are  noted. 
Change  scores  for  the  cholesterol  levels  are  based  on  con- 
ventional units,  rather  than  Systeme  International  units. 

Overall  health  risk  scores  improved  by  11%  over  six 
months  in  the  high-risk  groups  compared  with  9%  in  the 
employee  comparison  group  and  about  6%  in  the  senior 
comparison  group,  consistent  with  previous  studies.11-17 
Although  improvement  was  seen  in  most  variables  and  in 
all  specific  modules,  few  changes  were  seen  in  reported 
cholesterol  levels,  body  mass  index,  or  dietary  fiber  intake. 

Table  4 presents  cost  changes  per  participant  at  six 
months,  showing  baseline  values,  values  at  six  months, 
the  absolute  change,  and  the  imputed  change  in  dollars. 
Direct  costs  are  the  sum  of  costs  for  physician  visits  and 
for  hospital  days.  Total  costs  also  include  costs  for  sick 
days.  Favorable  changes  were  noted  in  nearly  all  cate- 
gories and  in  essentially  all  modules. 

Overall,  the  high-risk  group  had  a reduction  in  imput- 
ed direct  costs  of  $304  compared  with  $57  in  the  employ- 
ee comparison  group  (P  < .01)  and  $70  in  the  senior  com- 
parison group  (P  < .01).  Percentage  changes  were  also 
highest  in  the  high-risk  group,  where  an  overall  27% 
reduction  in  direct  costs  was  seen  compared  with  1 6%  in 
the  employee  comparison  group  and  7%  in  the  senior 
group.  Total  costs  (including  absenteeism  or  number  of 
days  confined  to  home)  yielded  cost  savings  of  $484  in 


the  high-risk  group  compared  with  $87  in  the  employee 
group  and  $120  in  the  senior  group. 

In  the  comparisons  across  individual  high-risk  groups, 
the  numbers  of  subjects  are  smaller,  and  the  results  are 
more  likely  to  be  influenced  by  a few  outliers.  A single 
participant  in  the  smoking  group  had  1 20  days  of  hospi- 
talization and  was  excluded  from  the  smoking  subgroup 
computations  but  was  included  in  the  overall  high-risk 
computations  discussed  earlier.  Significance  values  have 
not  been  computed  for  these  results  because  of  the  issue 
of  multiple  comparisons  and  the  instability  of  hospital 
costs  due  to  low  sample  sizes.  Nevertheless,  the  consis- 
tency of  results  across  groups  is  striking.  The  cigarette 
smoking  group  is  the  only  one  that  did  not  show  an  over- 
all direct  cost  decrease,  due  to  a small  increase  in  the  hos- 
pital day  category;  however,  reductions  in  physician  vis- 
its, absenteeism,  and  total  costs  were  seen  in  this  group. 

Change  scores  between  the  overall  high-risk  group  and 
the  comparison  groups  for  the  major  comparisons  of  total 
direct  costs  and  total  costs  were  significantly  different  (P 
< .01)  and  were  not  significantly  different  between  the 
two  comparison  groups.  Differences  in  baseline  and  six- 
month  values  for  health  risk  score,  direct  costs,  and  total 
costs  were  significant  (P  < .01)  for  all  three  groups  using 
two-tailed  t tests.  Savings-to-cost  ratios  were  approxi- 
mately 4: 1 for  the  standard  programs  and  6: 1 for  the  high- 
risk  programs. 
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Discussion 

Health  education  programs  directed  at  persons  at  high  risk 
can  be  effective  in  changing  behaviors  and  reducing  use. 
Cost  reductions  can  be  greater  in  these  targeted  programs 
than  in  programs  directed  at  unscreened  populations,  in 
part  because  the  levels  of  use  are  greater,  and  a similar 
percentage  reduction  results  in  a larger  decrease  in  use. 

Several  caveats  apply.  These  programs  were  specifi- 
cally designed  to  both  change  behaviors  and  reduce 
costs  and  included  targeted  objectives  for  each  model; 
programs  using  different  educational  models  or  tech- 
niques might  not  have  similar  results.  These  programs 
were  based  on  self-efficacy  and  readiness-to-change 
models.  High-risk  modules  focus  on  targeted  goals  of 
both  self-management  and  behavioral  change.  The  inter- 
vention is  tailored  to  each  person’s  problems. 

This  study  is  not  a randomized  trial,  and  the  usual 
caveats  about  observational  studies  apply.  Dependent 
variables  are  obtained  by  self-report.  The  standard 
Healthtrac  programs  and  specific  high-risk  modules, 
however,  have  been  studied  by  randomized  trials  with 
essentially  identical  results,  providing  the  support  for  this 
study.11-17  These  previous  studies  have  included  claims 
data  analyses,  again  with  congruent  results.  That  any 
self-report  bias  would  operate  differently  in  the  different 
participant  groups  being  compared  seems  unlikely. 

This  study  was  for  six  months  and  raises  the  issue  of 
the  durability  of  the  response  over  longer  periods.  A 
similar  program  without  further  reinforcement  in  arthri- 
tis by  our  group5  showed  continued  effects  after  four 
years,  suggesting  that  learned  behaviors  may  be  carried 
forward.  With  continued  intervention,  continued 
improvement  has  been  noted  for  as  long  as  30  months.11 
The  high-risk  program,  with  continued  intervention, 
remains  highly  effective  after  32  months  (R.  Goetzel,  R. 
Canto,  J.  Murhane:  “A  Retum-on-Investment  Analysis 
of  the  Citibank  Health  Management  Program,”  unpub- 
lished manuscript).  Thus,  beneficial  effects  may  be  seen 
as  early  as  six  months  and  may  increase  over  time. 

The  possibility  of  regression  to  the  mean  for  the  cost 
data  must  be  considered  because  subjects  were  selected 
in  part  by  their  experiences  in  the  previous  six  months. 
Opposite  biases  are  also  present  because  costs  and  use 
are  expected  to  increase  with  increased  age,  and  the 
costs  of  treating  chronic  illnesses  are  expected  to  rise 
slowly  with  the  duration  of  the  illness.  Thus,  any  regres- 
sion to  the  mean  effects  should  be  most  important  in  the 
risk  factor  behavior  modules  (smoking,  obesity,  and 
combined  risk)  and  least  important  in  the  chronic  dis- 
ease modules  (arthritis,  diabetes  mellitus,  hypertension, 
and  heart  problems).  In  contrast,  results  were  generally 
less  impressive  in  the  behavioral  modules  than  in  the 
chronic  disease  modules.  Moreover,  this  study  was  con- 
gruent with  randomized  controlled  trials  of  these  inter- 
ventions showing  effective  behavioral  change  and  cost 
reduction;  such  trials  are  not  susceptible  to  regression  to 
the  mean  effects.12-17 

These  results  support  the  hypothesis  that  greater  pro- 
gram benefits  may  accrue  to  health  education  programs  tar- 


geted at  high-risk  populations.  They  do  not,  however,  sug- 
gest that  educational  programs  should  be  directed  at  only 
high-risk  persons.  Although  baseline  costs  average  three 
times  as  much  in  the  20%  of  a screened  population  at  high- 
est risk  compared  with  the  rest  of  that  population,  about 
half  of  the  total  costs  reside  with  the  other  80%.  Further- 
more, for  programs  based  at  the  worksite  or  in  a managed 
care  population,  singling  out  high-risk  persons  for  inter- 
vention might  increase  concerns  about  lack  of  confidential- 
ity or  cause  those  not  receiving  an  intervention  to  feel 
undervalued.  An  increase  in  the  intensity  of  an  intervention 
for  those  at  high  risk  seems  an  appropriate  strategy. 
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Drug-Resistant  Pulmonary  Tuberculosis  in  the  Baja 
California-San  Diego  County  Border  Population 

CHRISTOPHER  R.  PETER,  PhD,  ERIC  SCHULTZ,  MPH,  KATHLEEN  MOSER,  MD,  MPH,  and  MILLICENT  COX,  PhD, 
San  Diego , California;  ROBERT  FREEMAN,  MA,  El  Centro,  California;  MARTHA  RAMIREZ-ZETINA,  MD,  MPH,  Tijuana, 
Baja  California;  MOISES  RODRIGUEZ  LOMELI,  MD,  Mexicali,  Baja  California 


A study  was  conducted  to  determine  the  frequency  of,  and  risk  factors  for,  drug-resistant  pulmonary 
tuberculosis  (TB)  among  Baja  California  (BC)  and  San  Diego  County  (SDC)  residents.  Another  purpose 
was  to  document  the  amount  of  contact  between  pulmonary  TB  patients  and  residents  of  the  oppo- 
site side  of  the  the  border.  During  the  period  from  February  1995  to  May  1996,  pulmonary  TB  patients 
from  BC  (n  = 427)  and  SDC  (n  = 331)  were  evaluated  with  cultures,  drug  susceptibility  tests,  and  ques- 
tionnaires. Drug  resistance  was  found  in  41%  of  the  BC  Mycobacterium  tuberculosis  complex  (MTB) 
isolates  and  20%  of  the  SDC  isolates.  Resistance  to  both  isoniazid  (INH)  and  rifampin  (RIF)  varied  from 
1%  of  isolates  from  SDC  patients  to  17%  of  isolates  from  BC  patients.  Patients  with  a history  of  previ- 
ous treatment  had  increased  odds  of  drug-resistant  disease.  Older  BC  patients  were  more  likely  to 
have  INH-  or  RIF-resistant  TB.  Although  42%  of  Tijuana  TB  patients  reported  recent  contact  with  resi- 
dents from  SDC,  travel  to  Mexico  and  contact  with  residents  from  Mexico  were  not  significant  risk  fac- 
tors for  drug-resistant  TB  among  SDC  residents.  However,  the  demonstrated  contact  between  TB 
patients  and  residents  on  opposite  sides  of  the  border  indicates  the  importance  of  coordinating  ef- 
forts internationally  to  control  TB. 

(Peter  CR,  Schultz  E,  Moser  K,  Cox  M,  Freeman  R,  Ramirez-Zetina  M,  Rodriguez  Lomeli  M:  Drug-resistant  pulmonary  tu- 
berculosis in  the  Baja  California-San  Diego  county  border  population.  West  ] Med  1 998;  1 69:208-21 3) 


Although  the  international  boundary  divides  communi- 
ties in  Southern  California  and  northern  BC,  these 
areas  are  closely  linked  geographically  and  economically. 
Each  month  there  are  an  average  of  more  than  5 million 
events  of  individuals  crossing  the  border  northbound 
between  San  Diego  and  Tijuana.1  The  number  of  individ- 
uals traveling  southbound  is  approximately  equal  to  the 
number  traveling  northbound.1  Tuberculosis  continues  to 
pose  a significant  public  health  problem  for  communities 
on  both  sides  of  the  border.2  While  comprehensive  data 
are  available  on  the  incidence  of  drug-resistant  disease 
among  SDC  patients  through  the  county’s  Tuberculosis 
Control  Program,  there  are  only  limited  data  available  on 
drug-resistant  TB  among  BC  residents.2  In  addition,  there 
is  no  published  information  available  on  the  amount  of 
contact  that  occurs  between  TB  patients  in  BC  and  SDC 
with  residents  from  the  opposite  sides  of  the  border. 


The  purposes  of  this  study  were  to 

• Determine  the  proportion  of  drug-resistant  disease 
among  patients  with  pulmonary  TB  in  BC  and  SDC  bor- 
der communities  during  a defined  time  period, 

• Determine  whether  contact  occurs  between  TB 
patients  in  BC  and  SDC  and  residents  from  the  opposite 
sides  of  the  border, 

• Identify  risk  factors  for  drug-resistant  TB  among 
pulmonary  TB  patients  in  this  population. 

Patients  and  Methods 

For  purposes  of  this  study,  patients  were  classified  as 
having  “pulmonary  TB”  if  they  had  a sputum  culture 
positive  for  MTB,  which  includes  M.  tuberculosis  and 
M.  bovis. 


From  the  Public  Health  Laboratory  (Dr  Peter  and  Mr  Schultz)  and  Tuberculosis  Clinic  (Dr  Moser),  San  Diego  County  Health  and  Human  Services  Agency,  and  San 
Diego  Dialogue  (Dr  Cox),  San  Diego,  California;  Instituto  Mexicano  Seguro  Social,  Tijuana  (Dr  Ramirez);  Servicios  Coordinados  de  Salud  Publica  de  Baja  California, 
Mexicali  (Dr  Rodriguez),  Mexico. 

Preliminary  results  from  this  study  were  presented  at  the  37th  Interscience  Conference  on  Antimicrobial  Agents  and  Chemotherapy,  Toronto,  Canada,  September  1997  (ab- 
stract E-162).  This  project  was  approved  by  the  Committee  on  Protection  of  Human  Subjects,  San  Diego  State  University.  Informed  consent  was  obtained  from  all  participants. 
Reprint  requests  to  Chris  Peter.  PhD,  San  Diego  County  Public  Health  Laboratory.  PO.  Box  85222,  San  Diego,  CA  92186-5222.  E-mail:  cpeterhe@co.san-diego.ca.us. 
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ABBREVIATIONS  USED  IN  TEXT 

BC  = Baja  California 

MTB  = Mycobacterium  tuberculosis  complex 

SDC  = San  Diego  County 

TB  = tuberculosis 

ETH  = ethambutol  hydrochloride 

INH  = isoniazid 

PZA  = pyrazinamide 

RIF  = rifampin 

STR  = streptomycin  sulfate 


Baja  California  Patients  ( Descriptive  Study ) 

During  the  period  between  February  1995  and  May 
1996,  physicians  based  in  public  health  TB  clinics,  com- 
munity health  centers,  and  hospitals  as  well  as  outreach 
workers  in  community  settings  recruited  a convenience 
sample  of  patients  for  participation.  Most  of  these 
patients  (83%)  were  recruited  through  Servicios  Coordi- 
nados  de  Salud  Publica  de  B.C.  and  Institute  Mexicano 
Seguro  Social  which  together  serve  87%  of  the  Baja  Cal- 
ifornia population.3  Inclusion  criteria  consisted  of 

• Having  a TB  compatible  X-ray  film  with  at  least  one 
of  the  following  symptoms:  cough,  sputum  production, 
hemoptysis,  fever  of  at  least  two  weeks,  or  weight  loss; 

• Having  a positive  acid-fast  smear; 

• Being  a symptomatic  household  contact  of  a diag- 
nosed TB  case; 

• Having  at  least  two  of  the  following  symptoms: 
cough,  sputum  production,  hemoptysis,  night  sweats,  and 
weight  loss. 

Patients  under  treatment  for  TB  also  were  recruited, 
if  they  had  received  anti-TB  medication  <2  weeks  or  if 
they  continued  to  have  positive  acid-fast  smears  four  or 
more  weeks  after  initiation  of  treatment  with  anti-TB 
medication.  A total  of  3,027  patients  were  recruited: 
1,002  from  Ensenada,  965  from  Mexicali,  and  1,060 
from  Tijuana.  A single  sputum  specimen  was  obtained 
from  each  patient. 

San  Diego  County  Patients  (Population-Based, 
Prospective  Study) 

All  331  TB  patients  with  positive  sputum  cultures  for 
MTB  who  were  reported  to  the  San  Diego  County 
Department  of  Health  Services  during  the  time  period 
from  February  1,  1995,  to  May  31,  1996,  were  studied. 

Questionnaires  and  Patient  Data 

Survey  data  was  collected  from  questionnaires  used  in 
interviewing  patients  and  from  public  health  case  records. 
Data  collected  included  treatment  history,  birth  date,  coun- 
try and  state  of  birth,  place  of  residence  five  years  ago, 
number  in  household,  household  income,  and  frequency  of 
transborder  travel  and  contact  with  residents  from  the 
opposite  side  of  the  border  within  the  past  30  days.  Sub- 
jects interviewed  included  each  of  the  BC  patients  and  280 
(85%)  of  the  331  reported  SDC  pulmonary  TB  patients. 


San  Diego  County  patients  previously  diagnosed  with  TB 
were  classified  as  previously  treated. 

Laboratory  Testing 

Sputum  specimens  from  BC  and  most  SDC  patients  were 
processed  using  the  NaOH-NALC  method,  examined  for 
acid-fast  bacilli  using  the  fluorochrome  stain,  and  cultured 
on  Lowenstein-Jensen  slants,  Middlebrook  7H10  agar 
plates,  and  Bactec  12B  media  using  standard  methods4-5  at 
San  Diego  County  and  Imperial  County  Public  Health 
Laboratories.  Some  specimens  from  SDC  patients  were 
cultured  in  clinical  laboratories.  Isolates  of  mycobacteria 
were  identified  using  a combination  of  DNA  probes  (Gen- 
Probe,  San  Diego,  CA),  biochemical  tests,4  and  in  some 
cases,  high  performance  liquid  chromatography.6 

MTB  isolates  were  tested  for  susceptibility  to  2.5 
pg/mL  ethambutol  (ETH),  0.1  pg/mL  isoniazid  (INH),  100 
pg/mL  pyrazinamide  (PZA);  2.0  mg/mL  RIF,  and  2.0 
pg/mL  streptomycin  (STR)  using  the  Bactec  system.5 
Some  drug  susceptibility  tests  on  isolates  from  SDC 
patients  were  performed  in  other  laboratories  using  the  pro- 
portional method7  and  comparable  concentrations  of  drugs. 

Statistical  Analyses 

Analyses  were  conducted  using  SPSS  7.0  software.  The 
Pearson’s  Chi-square  and  the  Fisher  exact  tests  were  used 
to  identify  various  independent  variables  from  the  ques- 
tionnaire responses  that  were  significantly  associated  with 
drug  resistance  to  individual  or  multiple  drugs  (dependent 
variables).  Two  tests  were  used  to  eliminate  independent 
variables  strongly  associated  with  each  other:  tolerance  of 
independent  variables,  and  multicollinearity  via  a correla- 
tion matrix.  The  backward  stepwise  logistic  regression 
model  was  used;  that  is,  all  independent  variables  were 
included  initially,  then  variables  not  significantly  related 
to  the  outcome  were  removed  one  at  a time.  The  Hosmer 
and  Lemeshow  goodness-of-fit  test  was  used  to  determine 
the  reliability  of  odds  ratios. 

Results 

MTB  was  isolated  from  a total  of  427  BC  patients.  Of  the 
427  isolates  from  these  patients,  419  were  identified  as  M. 
tuberculosis  and  the  remaining  8 as  probable  M.  bovis. 
Drug  susceptibility  testing  was  completed  on  all  427  iso- 
lates. The  33 1 isolates  from  SDC  patients  were  identified 
as  follows:  205  M.  tuberculosis , 4 M.  bovis,  and  122 
MTB.  Isolates  from  the  group  of  122  MTB  isolates  could 
not  be  further  identified  as  M.  tuberculosis  or  M.  bovis 
because  equivocal  results  were  obtained  with  biochemical 
tests,  the  cultures  became  non-viable  during  storage,  or 
the  clinical  laboratories  that  performed  the  cultures  had 
discarded  the  isolates.  There  was  no  significant  difference 
in  drug  resistance  of  isolates  from  SDC  patients  inter- 
viewed and  drug  resistance  of  isolates  from  patients 
unavailable  for  interviews  (data  not  shown).  Data  on  drug 
susceptibility  of  isolates  to  ETH,  INH,  and  RIF  were 
available  for  all  SDC  patients.  Susceptibility  results  for 
PZA  and  STR  were  available  on  89%  of  SDC  isolates. 


210  WjM,  October  1 998— Vo  I 1 69,  No.  4 


Drug-Resistant  Pulmonary  Tuberculosis — Peter  et  al 


60 


50 


< 
i — 

co 

CO 

UJ 

tr 


40 


30 


LU 

O 20 

cc 

LU 

CL 

10 


ETH 


INH 


PZA 

DRUG 


RIF 


STR 


□ UNTREATED  (n=330)  QTREATED  (n=97)  □ALL(n=427) 


Figure  1. — Percentage  of  resistance  among  the  individual  M.  tuberculosis  complex  isolates  from  427  Baja  California  patients  to  each 
of  the  individual  drugs  is  shown  by  patient  treatment  history.  ETH  = ethambutol  hydrochloride,  INH  = isoniazid,  PZA  = pyrazinamide, 
RIF  = rifampin,  STR  = streptomycin  sulfate 


Drug  Resistance 

Resistance  of  isolates  from  BC  patients  to  the  individual 
drugs  by  treatment  history  is  shown  in  Figure  1.  Overall 
resistance  varied  from  12.2%  (52  of  427)  to  ETH  to 
28.8%  (123  of  427)  to  INH.  The  percentages  of  patients 
with  strains  showing  drug  resistance  to  the  individual 


drugs  ETH.  INH,  PZA,  and  RIF  were  more  than  twice  as 
high  among  patients  with  a history  of  previous  treatment 
than  those  from  patients  with  no  prior  treatment. 

Overall  resistance  of  isolates  from  the  SDC  patients 
varied  from  1.5%  (5  of  331)  for  ETH  and  RIF  to  12.7% 
(42  of  331)  for  INH.  As  shown  in  figure  2,  the  propor- 
tion of  isolates  resistant  to  INH  was  4-fold  higher  among 
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Figure  2. — Percentage  of  resistance  among  the  M.  tuberculosis  complex  isolates  from  San  Diego  County  patients  to  each  of  the  indi- 
vidual drugs  is  shown  by  patient  treatment  history.  ETH  = ethambutol  hydrochloride,  INH  = isoniazid,  PZA  = pyrazinamide,  RIF  = 
rifampin,  STR  = streptomycin  sulfate 
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Figure  3. — Percentage  of  combined  resistance  to  both  isoniazid  (INH)  and  rifampin  (RIF)  among  the  M.  tuberculosis  complex  (MTB) 
isolates  from  Baja  California  and  San  Diego  County  patients  are  shown  by  patient  treatment  history. 


those  from  patients  with  a history  of  previous  treatment 
as  compared  to  those  from  untreated  patients. 

Figure  3 shows  frequency  of  drug  resistance  to  both 
INH  and  RIF.  Overall  frequency  of  resistance  to  both 
drugs  among  SDC  patients  was  1.2%.  However  for  the 
isolates  from  BC  patients,  resistance  varied  from  10% 
(33  of  330)  of  those  without  previous  treatment  to  43.3% 
(42  of  97)  of  those  with  a history  of  previous  treatment. 

Frequency  of  resistance  to  one  or  more  drugs  is  shown 
in  Table  1 . Isolates  from  59%  of  the  BC  patients  and  80% 
of  the  SDC  patients  were  susceptible  to  all  primary  drugs. 

Transborder  Contacts 

As  shown  in  Table  2,  42.2%  (68  of  161)  of  culture 
proven  TB  patients  from  Tijuana  reported  having  >4 
hours  of  contact  with  one  or  more  residents  from  the 
U.S.  within  the  past  30  days.  Of  these  68  patients,  78% 
had  positive  acid-fast  smears.  Most  of  the  contact 
occurred  with  U.S.  residents  who  traveled  to  Tijuana. 
Less  than  19%  (47  of  257)  of  the  patients  surveyed  from 


TABLE  1 —Multiple  Drug  Resistance 


Resistant  to  Patients  from 

Baja  California  (n  = 427)  San  Diego  County  (n  = 293) 

0 Drugs 59.4%  79.6% 

1 Drug  17.1%  15.0% 

2 Drugs 7.5%  3.4% 

3 Drugs 4.9%  1.0% 

4 Drugs 5.9%  0.3% 

5 Drugs 5.2%  0.7% 


Ensenada  and  Mexicali  reported  contact  with  U.S.  resi- 
dents. Among  SDC  TB  patients,  16%  reported  having 
contact  with  residents  from  Mexico.  Eighteen  of  57 
(31.6%)  SDC  patients  bom  in  Mexico  indicated  that 
they  had  visited  Mexico  within  the  past  30  days. 

Risk  Factors  for  Drug-Resistant  Tuberculosis  Among  TB 
Patients 

Independent  variables  directly  or  indirectly  associated  with 
drug  resistance  and  showing  a good  fit  with  the  models  are 
shown  in  Table  3.  History  of  previous  treatment  was  the 
only  variable  associated  with  increased  odds  of  drug-resis- 
tant TB  among  residents  on  both  sides  of  the  border. 

Discussion: 

The  data  reveals  substantially  higher  frequencies  of  drug- 
resistant  pulmonary  TB  in  BC  than  in  SDC.  The  data  on 


TABLE  2 —Reported  Patient  Contact  Lasting  >4  Hours  with  Resi- 
dents from  the  Opposite  Side  of  the  Border  within  the  Past  30  Days 


Any  Transborder  On  the  Same  On  the  Opposite 


Patients  from  Contact  Side  of  the  Border  Side  of  the  Border 


Ensenada,  Baja  California 

(n  = 81) 16.0%  14.8%  2.3% 

Mexicali,  Baja  California 

(n  = 1 76) 19.3%  14.2%  6.8% 

Tijuana,  Baja  California 

(n  = 1 60)  42.2%  39.1%  16.1% 

San  Diego  County 

(n  = 234)  15.8%  12.0%  10.3% 
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TABLE  3.- 

-Variables  Associated  with  Increased  or  Reduced  Odds  of  Drug  Resistance 

Isolates  of  Patients  from  Resistance  to 

Variable 

Odds  Ratio 

95%  Confidence  Interval 

Baja,  California  INH 

Previous  treatment 

3.30 

2.01  - 5.44 

INH 

Age 

1.19 

1.03-1.38 

INH 

Recent  contact  >4  hrs.  in  BC  with  a California  resident 

0.47 

0.26  - 0.86 

ETH 

Previous  treatment 

2.99 

1.59-5.64 

ETH 

Recent  contact  >4  hrs.  in  BC  with  a California  resident 

0.49 

0.21  -1.16 

RIF 

Previous  treatment 

4.58 

2.60  - 8.04 

RIF 

Age 

1.19 

1.00-1.41 

RIF 

Recent  contact  >4  hrs.  in  BC  with  a California  resident 

0.40 

0.19-0.86 

INH  and  RIF 

Previous  treatment 

4.72 

2.68  - 8.32 

INH  and  RIF 

Age 

1.19 

1.00-1.41 

INH  and  RIF 

Recent  contact  >4  hrs.  In  BC  with  a California  resident 

0.41 

0.19-0.88 

> 1 Drug 

Previous  treatment 

2.25 

1.42-3.57 

> 1 Drug 

Age 

1.13 

1.00-1.29 

San  Diego  County  INH 

Previous  treatment 

5.95 

1.87-18.92 

INH 

Age 

0.83 

0.68  - 1 .02 

PZA 

Hispanic  ethnicity 

4.86 

1.45-16.24 

STR 

Age 

0.80 

0.63-1.02 

> 1 Drug 

Previous  treatment 

3.21 

1.06-9.73 

> 1 Drug 

BC  = Baja  California;  ETH  = ethambutol  hydrochloride;  INH 

Age 

= isoniazid;  PZA  = pyrazinamide;  RIF  = rifampin;  STR  = streptomycin  sulfate 

0.80 

0.67  - 0.94 

frequency  of  drug  resistance  among  the  two  populations, 
however,  cannot  be  directly  compared  because  the  study 
of  the  BC  patients  was  not  a population-based  study.  Nev- 
ertheless, the  magnitude  of  INH  and  RIF  multidrug  resis- 
tant TB  (75  of  427)  cases  appears  substantial  compared  to 
the  few  (4  of  33 1 ) cases  in  SDC.  Data  from  the  Pan  Amer- 
ican Health  Organization  collected  in  1994  also  has  indi- 
cated substantially  higher  drug  resistance  rates  among  TB 
patients  residing  in  Mexican  border  communities  than  in 
their  nearby  U.S.  sister  cities.2  The  Pan  American  Health 
Association  statistics  recorded  29%  of  TB  cases  as  drug 
resistant  in  San  Luis  Rio  Colorado,  Sonora,  compared  to 
4%  in  nearby  Yuma,  Arizona;  30%  in  Tijuana,  BC,  but 
20%  in  San  Diego,  California;  and  56%  in  Nuevo  Laredo, 
Tamaulipas,  with  16%  in  Webb  County,  Texas.  While 
these  data  were  not  determined  using  population-based 
studies,  they  do  suggest  that  a relatively  high  proportion 
of  TB  patients  residing  in  BC  Mexican  border  communi- 
ties are  infected  with  drug  resistant  MTB. 

A study  by  Sifuentes-Osomio  and  co-workers8  of  MTB 
isolates  from  84  patients,  mostly  from  the  Mexico  City 
region,  reported  a similar  proportion  of  isolates  resistant  to 
individual  primary  drugs  as  we  found  among  BC  patients: 
ETH,  10%;  INH,  24%;  RIF,  19%;  STR,  12%;  and  com- 
bined resistance  to  INH  and  RIF,  20%.  They  found  that 
70%  of  isolates,  a higher  proportion  than  our  figure  of 
59%,  were  susceptible  to  all  drugs  evaluated.  However, 
they  did  not  test  for  PZA  susceptibility.  Another  notably 
higher  proportion  of  drug-resistant  isolates,  70%,  was 
reported  by  Alvarez-Gordillo  et  al.  among  18  patients  in 
the  Mexican  state  of  Chiapas.1’  Possible  reasons  for  differ- 
ing proportions  of  patients  with  drug  resistant  TB  among 


different  regions  of  Mexico  are  non-random  sampling  of 
patients  and  varying  resources  for  detection  of  cases  and 
ensuring  completion  of  treatment.  A population-based 
study  being  conducted  by  the  U.S.  Centers  for  Disease 
Control  and  Prevention  and  the  Instituto  Nacional  de 
Diagnostico  y Referencia  Epidemiologicos  of  Mexico  in 
several  Mexican  states  may  provide  a more  comprehen- 
sive picture  of  the  prevalence  of  drug  resistant  TB  in  Mex- 
ico (R.  Granich,  MD,  U.S.  Centers  for  Disease  Control  and 
Prevention,  personal  communication,  December  1997). 

Within  the  U.S.  there  is  also  variation  in  the  percent- 
age of  drug  resistant  TB  cases  reported  by  individual 
states,  although  the  variation  is  not  as  pronounced  as 
reported  within  Mexico.  The  percentage  of  SDC  pul- 
monary TB  patients  infected  with  INH  resistant  strains, 
12.7%,  is  higher  than  the  1996  figures  for  all  reported 
TB  patients  in  California  (9.8%),  Arizona  (5.9%),  Texas 
(5.4%),  and  nationally  (8.0%). 10 

Our  data,  demonstrating  that  32%  of  Mexican  bom 
SDC  TB  patients  surveyed  had  visited  Mexico  within 
the  past  30  days,  is  consistent  with  a previous  study  con- 
ducted by  the  U.S.  Centers  for  Disease  Control  and  Pre- 
vention. They  demonstrated  that  35%  of  foreign-bom 
Hispanic  TB  patients  residing  in  U.S.  border  communi- 
ties visit  their  country  of  origin,  primarily  Mexico,  at 
least  monthly.11  Our  report  is  the  first  that  documents 
transborder  contact  between  Mexican  residents  with  TB 
and  persons  residing  in  the  U.S.  The  reported  contact  of 
68  smear-positive  Tijuana  patients  with  residents  from 
the  U.S.  indicates  a potential  for  international  transmis- 
sion. The  notable  finding  that  15.8%  (37  of  234)  SDC 
TB  patients  reported  contact  with  BC  residents  estab- 
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lishes  that  TB  transmission  across  the  border  is  likely  to 
be  bidirectional,  south  to  north  as  well  as  north  to  south. 
However,  the  extent  of  such  transmission  is  difficult  to 
demonstrate  without  availability  of  longitudinal  DNA 
fingerprinting  data  and  epidemiological  investigation  of 
isolates  with  matching  fingerprints. 

The  relationship  between  previous  treatment  and 
both  drug  resistant  and  multiple  drug  resistant  TB  has 
been  well  documented  by  others.12  '4  The  tendency  for 
BC  patients  to  have  an  increased  risk  of  TB  resistant  to 
>1  drug  with  increasing  age  could  be  related  to  an 
increased  chance  of  exposure  to  someone  with  drug- 
resistant  TB  over  time.  In  addition,  some  patients  may 
have  undertaken  unreported,  self  prescribed,  ineffective 
TB  treatment.  Arevalo  et  al.  noted  that  patients  over  age 
45  in  Spain  had  an  increased  risk  of  drug-resistant  TB.14 
The  higher  risk  of  younger  SDC  patients  for  TB  resis- 
tant to  >1  drug  may  reflect  more  recent  infection  during 
a time  when  drug  resistant  TB  is  more  prevalent  world- 
wide. The  connection  of  Hispanic  ethnicity  to  PZA 
resistance  among  SDC  patients  may  stem  from  the  fact 
that  M.  bovis,  which  is  inherently  resistant  to  this  drug, 
is  most  commonly  associated  with  the  Hispanic  popula- 
tion in  SDC.15 

Others  have  linked  drug-resistant  TB  with  additional 
risk  factors,  including  cavitary  lung  disease,1718  HIV 
infection,16,19  hepatic  cirrhosis,14  and  homelessness.19 
However,  our  study  did  not  attempt  to  evaluate  these 
factors  because  of  difficulty  in  obtaining  the  informa- 
tion. Although  foreign-bom  individuals  have  been 
reported  to  have  increased  rates  of  drug-resistant  TB, 16,18 
foreign  birth  was  not  implicated  as  an  independent  risk 
factor  in  the  SDC  patient  population,  possibly  because 
of  sample  size,  the  large  proportion  (78%)  of  the  SDC 
patients  who  were  foreign  bom,  or  the  commonness  of 
other  risk  factors  among  foreign-bom  patients. 

Although  this  study  was  not  designed  to  document 
transborder  transmission  of  TB,  42%  of  Tijuana  patients 
and  16%  of  SDC  patients  had  recent  contact  lasting  >4 
hours  with  residents  from  the  opposite  side  of  the  border. 
Further  studies  are  needed  to  determine  the  amount  of 
transmission  caused  by  this  type  of  contact,  but  our  find- 
ings suggest  that  coordinated  binational  efforts  may  be 
important  for  TB  control  in  this  border  region. 
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Health  and  Safety  Risks  in  Production  Agriculture 

SUSANNA  G.  VON  ESSEN,  MD,  Omaha,  Nebraska,  and  STEPHEN  A.  McCURDY,  MD,  Davis,  California 


Production  agriculture  is  associated  with  a variety  of  occupational  illnesses  and  injuries.  Agricultural 
workers  are  at  higher  risk  of  death  or  disabling  injury  than  most  other  workers.  Traumatic  injury  com- 
monly occurs  from  working  with  machinery  or  animals.  Respiratory  illness  and  health  problems  from 
exposures  to  farm  chemicals  are  major  concerns,  and  dermatoses,  hearing  loss,  certain  cancers,  and 
zoonotic  infections  are  important  problems.  Innovative  means  of  encouraging  safe  work  practices  are 
being  developed.  Efforts  are  being  made  to  reach  all  groups  of  farmworkers,  including  migrant  and 
seasonal  workers,  farm  youth,  and  older  farmers. 

(Von  Essen  SG,  McCurdy  SA.  Health  and  safety  risks  in  production  agriculture.  West]  Med  1998;  169:214-220) 


Agriculture  is  a major  industry  in  the  United  States. 

About  10  million  people  work  in  production  agri- 
culture. These  include  owner-operators  and  their  fami- 
lies, full-time  employees,  migrant  and  seasonal  workers, 
and  persons  who  regularly  work  on  farms,  such  as  vet- 
erinarians and  crop  consultants. 

As  consumers,  we  know  of  the  variety  of  agricultur- 
al products.  Many  people,  however,  including  some 
health  care  professionals,  do  not  realize  that  production 
agriculture  is  associated  with  a risk  of  injury  and  illness 
greater  than  that  of  most  other  industries.  Agriculture  is 
unique  because  these  risks  affect  many  children  and 
elderly  persons  as  well  as  workers  between  the  ages  of 
18  and  65  years.1"4 

Farmers  and  farmworkers  are  at  greater  risk  of  trau- 
matic death  and  disabling  injury  than  workers  in  all  indus- 
tries except  mining.5  According  to  the  National  Safety 
Council,  the  number  of  fatalities  has  greatly  decreased  in 
recent  years  in  mining  and  construction  but  has  fallen  only 
slightly  in  agriculture.6  Risks  of  acute  pesticide  poisoning 
and  long-term  effects  of  pesticide  exposure  such  as  lym- 
phoid malignant  neoplasms  are  present  in  a variety  of  set- 
tings where  crops  are  grown.  Respiratory  disorders  devel- 
op from  the  inhalation  of  grain  dust,  other  types  of  organ- 
ic dusts,  and  work  in  animal  confinement  facilities.  Hear- 
ing loss  is  an  important  problem  in  settings  where  machin- 
ery is  in  use.  Skin  cancers  caused  by  sun  exposure  are  a 
serious  problem.  Irritant  and  allergic  dermatoses  occur 
from  exposures  to  plants  and  farm  chemicals.  Zoonotic 
infections  can  cause  life-threatening  illness.  Heat  and  cold 
stress  occur  from  exposure  to  the  elements. 


In  recent  years,  efforts  have  increased  to  characterize 
and  reduce  these  hazards.  Interventions  have  included 
engineering  innovations,  legislation,  education  programs, 
and  improved  occupational  medicine  services  for  farm- 
ers.7-8 Programs  are  being  developed  to  provide  insurance 
incentives  for  farming  more  safely.910  The  increasing 
number  of  corporate  farms,  which  do  not  employ  children 
and  which  often  have  safety  programs,  may  reduce  the 
risk  for  farm  workers.  A great  need  still  exists  for  changes 
that  will  further  reduce  the  number  of  occupational 
injuries  and  illnesses  related  to  production  agriculture.11 
In  this  article,  we  review  the  major  health  and  safety  risks 
in  production  agriculture. 

Agricultural  Workers 

There  are  few  data  describing  the  size  and  characteris- 
tics of  agricultural  populations,  and  great  disparities 
exist  in  figures  given  by  different  sources,  especially  for 
hired  laborers.  The  1992  Census  of  Agriculture  reports 
3,801,878  directly  hired  farm  laborers  on  the  nation’s 
1,925,300  farms.12  Martin  and  others  have  estimated 
there  are  about  2.5  million  hired  farmworkers  in  the 
United  States,  of  whom  about  2.0  million  are  involved  in 
crop  production.1314  About  900,000  of  these  are  migrant 
and  seasonal  workers,  two  thirds  of  whom  shuttle  from 
a fixed  location  outside  the  United  States  and  stay  for 
the  season  (“shuttle  migrants”);  about  a third  travel  to 
follow  crop  employment.14 

Hired  farm  laborers  are  especially  difficult  to  count 
because  of  the  social,  economic,  and  linguistic  margin- 
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alization  characteristic  of  this  population.15  The  Bureau 
of  Labor  Statistics  reports  an  average  annual  employ- 
ment in  1996  of  752,200  persons  in  production  agricul- 
ture.16 The  1990  Census  indicates  182,235  migrant  and 
seasonal  farm  workers  in  California,  yet  figures  based 
on  employment,  average  crop-specific  labor  demand, 
and  crop  volume  statistics  suggest  a population  size 
between  563,000  and  720,000— an  undercount  by  the 
census  of  about  60%  to  70%. 13 

Migrant  farmworkers  tend  to  follow  three  main  migra- 
tion streams:  the  eastern  stream  comprising  the  Atlantic 
seaboard,  the  midwestem  stream  comprising  Texas 
through  the  midwestem  states,  and  the  western  stream 
based  in  California  and  Arizona  and  ranging  up  to  Oregon 
and  Washington.17  The  eastern  stream  is  the  most  ethni- 
cally diverse  and  includes  African  Americans,  Caribbean 
peoples,  and  Hispanics.  About  90%  of  the  workers  in  the 
midwestem  and  western  streams  are  Hispanic.17 

The  National  Agricultural  Workers  Survey  provides 
useful  demographic  information  on  the  farmworker  pop- 
ulation.18 The  population  is  predominantly  young  men 
and  overwhelmingly  Hispanic,  Spanish  speaking,  and 
foreign  bom.  Mexico  is  the  most  common  place  of  birth. 
Farmworkers  typically  have  a seventh-grade  education 
and  have  spent  10  to  12  years  in  agriculture.  California 
farmworkers  work  an  average  of  35  weeks  per  year  in 
agriculture  and  two  additional  weeks  per  year  in  nona- 
gricultural  jobs.  The  median  family  income  is  between 
$10,000  and  $12,499.  Individual  incomes  are  about  half 
this  figure  and  lowest  among  unauthorized  workers. 
Nearly  half  of  farmworkers  live  in  poverty.  Despite 
these  extreme  circumstances,  farmworkers  infrequently 
use  social  support  programs.  About  13%  of  California 
seasonal  agricultural  workers  reported  using  social  sup- 
port programs,  primarily  food  stamps.19  In  the  1990- 
1991  California  survey,  about  9%  were  unauthorized  to 
work  in  the  United  States.  More  recent  data  from  the 
workers  survey  show  that  about  37%  of  agricultural 
workers  were  unauthorized.18  The  most  likely  reason  for 
this  pronounced  increase  in  unauthorized  workers  is  that 
the  Immigration  Reform  and  Control  Act  of  1986  con- 
ferred citizenship  on  noncitizens  with  work  authoriza- 
tion, who  then  left  agricultural  employment.  This  creat- 
ed a demand  for  workers  and  drew  illegal  immigrants, 
primarily  from  Mexico.  Economic  instability  in  Mexico 
has  also  contributed  to  such  immigration. 

Traumatic  Injury 

Work  injury  data  are  not  as  readily  available  for  agriculture 
as  for  other  industries.  The  reasons  for  this  are  varied, 
including  that  most  American  farms  do  not  fall  under  the 
reporting  requirements  of  the  Occupational  Safety  and 
Health  Administration  because  they  do  not  have  1 1 or  more 
employees.  Also,  many  persons  who  work  on  farms  are  not 
covered  by  workers’  compensation  insurance  systems. '-20-21 
Death  certificates  have  been  widely  used  to  identify  fatal 
injuries  on  farms.  This  practice  has  been  found  to  lead  to  an 
underestimation  of  the  number  of  such  deaths.22 


A number  of  well-designed  studies  conducted  recently 
have  documented  a high  rate  of  traumatic  injury  in  farm- 
workers. Injury  rates  reported  range  from  9.6%  to  16.6% 
per  year.23-28  The  greatest  number  of  injuries  occurred  in 
the  seasons  during  which  crops  are  grown  and  harvested. 
The  use  of  machinery  and  animal  handling  were  impor- 
tant causes  of  traumatic  injury,  as  were  falls.  Dairy  farm- 
ing, a type  of  agriculture  that  involves  extensive  animal 
handling,  is  associated  with  a high  risk  for  injury.  Machin- 
ery injuries  most  often  include  trauma  to  the  hand  and 
eye.24  The  power  takeoff,  a device  used  to  transfer  energy 
from  a tractor  to  farm  equipment,  is  a common  source  of 
serious  injury  if  it  is  not  fitted  with  a safety  shield. 
Machinery  trauma  includes  high-pressure-injection 
injuries  from  devices,  such  as  grease  guns,  and  these 
require  emergent  surgical  decompression.30  Farm  chemi- 
cal exposures  to  anhydrous  ammonia  and  other  caustic 
substances  are  another  cause  of  severe  eye  injuries.31 
Death  from  electrocution  is  fairly  common. 

Fatalities  associated  with  farm  tractors  are  the  most 
common  cause  of  work-related  death  in  the  US  agricul- 
tural industry.32  Most  fatalities  occurred  from  tractor 
rollovers  or  run  overs.  Fatal  injuries  from  tractor 
rollovers  are  much  more  likely  to  occur  if  the  tractor 
does  not  have  a rollover  protection  structure.  A great 
deal  of  effort  is  being  made  to  provide  incentives  and 
means  for  farmers  to  retrofit  older  tractors  with  rollover 
protective  structures.  Legislation  requiring  rollover  pro- 
tective structures  on  tractors  has  been  successful  in  near- 
ly eliminating  tractor  rollover  deaths  in  Sweden.33 
Despite  this,  less  than  half  of  US  tractors  are  equipped 
with  rollover  protection  structures.34 

Respiratory  Illness 

Various  respiratory  disorders  occur  in  agricultural  work- 
ers.35 The  disorders  are  a common  problem  in  this  group 
of  workers  and  are  a cause  of  substantial  morbidity.  These 
disorders  overlap  considerably.  For  example,  in  a worker 
who  has  had  farmer’s  lung,  chronic  bronchitis  may  devel- 
op as  a complication. 

Exposures  that  play  an  important  role  in  causing  res- 
piratory disorders  include  grain  dust,  dust  and  gases  in 
animal  confinement  units,  mold  and  thermophilic  bacte- 
ria in  hay  and  grain,  and  silo  gas.  Many  of  the  bioaerosols 
inhaled  by  agricultural  workers  are  rich  in  endotoxin, 
which  has  been  associated  with  both  acute  and  chronic 
illness.  Evidence  exists  that  other  substances  in  the 
organic  dust,  including  mycotoxins  and  silica,  play  an 
important  role  as  well.36  37 

Acute  respiratory  illnesses  include  organic  dust  toxic 
syndrome,  a febrile,  influenza-like  illness  that  occurs  4 
to  12  hours  after  exposure  and  is  self-limiting.38  This 
problem  develops  in  about  a third  of  grain  and  livestock 
farmers  at  some  time.  The  syndrome  is  associated  with 
heavy  organic  dust  exposure,  usually  to  grain  dust  or  a 
swine  confinement  building.35- 36  Its  symptoms  resemble 
those  of  a far  less  common  problem,  farmer’s  lung.  The 
symptoms  also  resemble  those  of  metal  fume  fever,  a 
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disorder  seen  in  welders  working  with  galvanized  metal 
in  the  agriculture  setting  and  elsewhere. 

Fanner’s  lung  is  one  of  many  forms  of  hypersensitivi- 
ty pneumonitis.39  This  problem  is  becoming  rare,  which  is 
likely  due  to  the  reduction  of  exposure  to  organic  dust 
from  the  increasing  mechanization  of  agriculture  and  the 
effect  of  farm  health  and  safety  programs.  Acute  farmer’s 
lung  is  characterized  by  dry  cough,  fever,  and  malaise 
four  to  eight  hours  after  exposure  to  a substance  to  which 
the  worker  has  been  sensitized.  The  onset  of  the  subacute 
form  may  be  less  clearly  linked  to  a specific  exposure. 
Biopsy  of  lung  specimens  taken  in  the  acute  and  subacute 
phase  are  notable  for  the  presence  of  noncaseating  granu- 
lomas and  a mixed  population  of  inflammatory  cells. 
These  forms  of  farmer's  lung  respond  to  treatment  with 
oral  corticosteroids.40  A chronic  form  of  farmer’s  lung 
also  exists  that  is  characterized  by  the  presence  of  pul- 
monary fibrosis  that  cannot  be  distinguished  from  fibrosis 
with  other  causes.  The  pulmonary  fibrosis  associated  with 
farmer's  lung  may  lead  to  respiratory  failure  and  death.41 

Chronic  bronchitis  is  more  common  in  agricultural 
workers  than  in  the  general  population.42^15  The  preva- 
lence of  this  disorder  ranges  from  3%  to  30%  of  non- 
smoking farmers  in  the  populations  studied.  Causes  for 
this  problem  include  exposure  to  grain  dust  and  the  animal 
confinement  unit  environment.  The  findings  of  spirometry 
may  be  signs  of  airw  ays  obstruction  in  these  workers,  or 
they  may  be  unremarkable.  Inflammation  and  respiratory 
tract  symptoms  can  also  be  seen  after  acute,  heavy  expo- 
sures of  this  type.46-47  These  forms  of  bronchitis  infre- 
quently cause  severe  respiratory  impairment  unless  an 
agricultural  w-orker  also  smokes  cigarettes;  the  adverse 
effects  of  the  farm  environment  and  cigarette  smoking  on 
lung  function  are  additive. 

Animal  confinement  workers  are  at  risk  for  an  asth- 
malike syndrome  characterized  by  chest  tightness, 
cough,  and  dyspnea  with  exertion.  Various  studies  have 
shown  that  2%  to  40%  of  workers  have  symptoms  of  the 
asthmalike  syndrome  on  a daily  basis.  The  asthmalike 
syndrome  is  not  related  to  atopy.  Risk  factors  include 
increasing  age;  working  in  swine  confinement  units  for 
at  least  six  years;  and  exposure  to  high  levels  of  ammo- 
nia, endotoxin,  total  dust,  and  respirable  dust  in  the 
bams  48  The  results  of  spirometry  are  usually  normal  in 
these  workers,  but  they  commonly  have  a cross-shift 
decrease  in  the  forced  expiratory  volume  in  one  second. 
These  workers  also  commonly  have  an  irritant  rhinitis. 

According  to  most  studies,  the  prevalence  of  asthma 
in  agricultural  workers  is  similar  to  that  in  other  popula- 
tions.49-50 Even  though  many  farmworkers  are  sensitized 
to  substances  in  their  work  environment,  no  clear  evi- 
dence exists  that  exposure  to  those  substances  in  the 
work  setting  causes  asthma.  Farmworkers  who  have 
asthma  are  at  increased  risk  of  suffering  exacerbation  of 
their  asthma  after  exposure  to  dusts  and  fumes. 

Toxic  gas  exposures,  which  can  be  fatal,  are  another 
important  respiratory  problem  in  production  agriculture. 
Silage  stored  in  concrete  silos  may  release  nitrogen  diox- 
ide for  several  weeks  after  the  silo  is  filled.31  Nitrogen 


dioxide  may  cause  death  in  a matter  of  minutes  with 
heavy  exposure.  Exposure  at  lower  levels  may  cause 
acute  respiratory  tract  symptoms,  and  bronchiolitis  oblit- 
erans may  develop  weeks  later.  The  bronchiolitis  obliter- 
ans responds  to  treatment  with  corticosteroids.  Some  silos 
are  oxygen-limiting,  and  entering  these  structures  can 
result  in  asphyxiation. 

Animal  wastes  are  frequently  stored  underground  and 
are  a source  of  toxic  gases.  Entering  confined  spaces 
used  for  manure  storage  can  lead  to  fatalities,  which  are 
often  caused  by  hydrogen  sulfide  exposures.52 

Entrapment  and  suffocation  in  stored  grain  is  an  impor- 
tant problem  in  production  agriculture.  Measures  such  as 
wearing  a safety  harness  and  not  working  alone  help 
reduce  the  risk  of  death  when  handling  stored  grain.53 

Environmental  controls  are  important  for  preventing 
respiratory  illness  in  agricultural  w-orkers.  These  include 
measures  to  reduce  dust,  such  as  increased  ventilation 
and  the  use  of  canola  oil  sprinkled  to  reduce  dust  in  the 
air  in  swine  confinement  buildings.54  Workers  should 
also  use  respirators  to  reduce  dust  exposure.  Evidence 
exists  that  the  risk  of  episodes  of  farmer’s  lung  is  sub- 
stantially reduced  by  wearing  a respirator.55  Mechanical 
filter  respirators  may  be  disposable  paper  masks  or  may 
consist  of  a rubber  or  plastic  face  piece  and  replaceable 
filter  elements.  These  respirators  should  not  be  con- 
fused with  the  nuisance  dust  masks  commonly  available 
in  hardware  stores.  Disposable  respirators  used  in  agri- 
cultural settings  should  have  two  straps  for  optimal  fit 
and  should  be  certified  by  the  National  Institute  for 
Occupational  Safety  and  Health  as  being  suitable  for 
use  against  dust  and  mists.  Powered  air-purifying  respi- 
rators offer  more  protection  than  the  other  types  of  res- 
pirators and  reduce  the  physical  stress  of  wearing  these 
devices.56  Entering  confined  spaces  with  possibly  toxic 
gas  levels  should  be  avoided  if  possible.  The  use  of 
proper  equipment  with  an  air  supply  is  essential  for 
entering  spaces  known  or  suspected  of  containing  dan- 
gerous levels  of  hydrogen  sulfide,  nitrogen  dioxide,  or 
other  toxic  gases. 

Hearing  Loss 

Farmers  are  regularly  subjected  to  loud  noises  when 
working  with  machinery  such  as  tractors,  feed  grinders, 
and  chain  saws.57-58  Noise  made  by  large  animals  such  as 
pigs  can  be  loud  enough  to  damage  hearing.59  Hearing 
loss  has  been  documented  as  early  as  the  teenaged  years 
in  farm  youth.60  As  with  other  industries  where  high  lev- 
els of  noise  are  a problem,  the  noise-induced  hearing  loss 
initially  occurs  in  the  region  of  the  cochlea  responsible 
for  higher  frequencies.  If  noise  exposure  continues,  the 
hearing  loss  extends  to  lower  and  higher  frequencies, 
making  normal  human  speech  difficult  to  understand.  In 
a recent  study,  65%  of  dairy  farmers  had  hearing  loss. 
Screening  audiograms  to  identify  affected  persons,  engi- 
neering controls  to  reduce  noise  exposure,  education  pro- 
grams, and  the  use  of  hearing  protection  are  an  important 
part  of  occupational  health  sendees  for  farmworkers. 
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Cancer 

The  overall  cancer  risk  for  farmers  is  lower  than  for  the 
general  population.  The  risk  for  common  cancers  such  as 
those  of  the  lung  and  colon  is  lower  in  farmers.61,62  That 
for  several  types  of  cancer,  however,  is  increased  in  farm- 
ers, including  leukemia,  Hodgkin’s  disease,  non-Hodgk- 
in’s lymphoma,  multiple  myeloma,  and  cancers  of  the  lip, 
stomach,  skin,  prostate,  brain,  and  connective  tissue.  With 
the  exception  of  cancer  of  the  lip,  the  relative  risk  for 
these  cancers  is  fairly  low  but  has  been  identified  in  most 
studies  of  cancer  in  agricultural  workers.  Evidence  exists 
that  ongoing  exposure  to  pesticides,  insecticides,  herbi- 
cides, and  fungicides  may  be  linked  to  an  elevated  relative 
risk  for  some  cancers,63  but  not  all  studies  find  a relation- 
ship between  exposure  to  farm  chemicals  and  cancer. 

Farm  Chemical  Poisoning 

Pesticide  exposure  can  cause  serious  illness  and  death.  Ill- 
ness from  pesticide  exposure  is  likely  frequently  not  rec- 
ognized or  reported  as  being  linked  to  this  exposure.  Vari- 
ous pesticides  can  cause  acute  illness.64  Organophosphates 
irreversibly  block  the  enzyme  acetylcholinesterase,  caus- 
ing acetylcholine  to  accumulate  at  nerve  synapses  and  the 
neuromuscular  junction  and  leading  to  excess  parasympa- 
thetic stimulation.  Signs  and  symptoms  of  organophos- 
phate  poisoning  include  bradycardia,  hypotension,  saliva- 
tion, lacrimation,  urinary  incontinence,  diarrhea,  vomiting, 
abdominal  cramping,  bronchospasm  and  bronchorrhea, 
muscle  fasciculations  and  weakness  (which  can  cause  res- 
piratory failure),  confusion,  hallucinations,  seizures,  and 
coma.  Treatment  of  this  problem  includes  the  anticholin- 
ergic agent  atropine  sulfate  and  oximes  such  as  prali- 
doxime  chloride,  which  are  used  to  displace  the 
organophosphate  from  cholinesterase. 

Long-term  exposure  to  organophosphates  is  seen  in 
farmworkers  such  as  orchard  sprayers  and  in  other 
groups.  Symptoms  include  headache,  nausea,  weak- 
ness, fatigue,  and  chest  tightness.  Evidence  is  increas- 
ing that  long-term  organophosphate  exposure  can 
cause  permanent  neurologic  deficits,65  including 
peripheral  neuropathy  and  deficits  in  memory,  atten- 
tion, and  motor  skills. 

Biomarkers  of  exposure  to  organophosphates  include 
cholinesterase  levels  in  plasma  and  erythrocytes.  Levels 
should  be  determined  at  baseline  and  at  the  time  of  sus- 
pected poisoning.  Moderate  symptoms  may  be  expected 
with  a 60%  to  90%  reduction  in  levels  from  baseline. 

Carbamate  insecticides  cause  a reversible  inhibition 
of  cholinesterases  with  symptoms  similar  to  those  of 
organophosphate  poisoning.  Treatment  consists  of  the 
administration  of  atropine. 

Pyrethrin  and  pyrethroid  insecticides  are  substances 
that  have  a better  safety  profile  than  do  organophos- 
phates and  carbamates,  but  they  can  also  cause  severe 
symptoms  and  death. 

A variety  of  herbicides  and  fungicides  in  common 
use  can  cause  serious  systemic  symptoms.  These  include 
2,4-dichlorophenoxyacetic  acid  and  paraquat.  The 


ingestion  of  paraquat  may  result  in  fatal  pulmonary 
fibrosis  and  renal  failure. 

The  key  to  avoiding  poisoning  from  farm  chemicals 
is  the  safe  storage  of  these  substances  and  the  use  of 
proper  personal  protective  equipment.  Accurate  records 
must  be  kept  regarding  farm  chemical  use.  Also,  pesti- 
cide-contaminated clothing  must  be  laundered  separate- 
ly from  other  clothing. 

Anhydrous  ammonia  is  widely  used  as  a fertilizer.  Com- 
mon injuries  from  anhydrous  ammonia  exposure  include 
eye  and  skin  bums  and  injury  to  the  larynx.67,68  Long-term 
impairment  from  lower  respiratory  tract  injury  can  occur. 

California  is  unique  among  the  states  in  maintaining 
reporting  systems  for  pesticide  use  and  pesticide  illness- 
es. In  1990,  California  instituted  full-use  reporting  for 
pesticides,  requiring  monthly  reporting  to  county  agri- 
cultural agents.69  Reports  include  the  date  and  location 
(section,  township,  and  range)  where  the  application  was 
made,  the  crop,  and  the  kind  and  amount  of  pesticides 
used.  The  primary  exceptions  to  the  full-use  reporting 
requirements  are  home  and  garden  use  and  most  indus- 
trial and  institutional  uses.  In  1995,  211,798,752  lb 
(active  ingredient)  were  used.  Of  this  total,  192,471,136 
lb  (90.9%)  were  used  in  production  agriculture.69,70 

California  has  required  the  reporting  of  pesticide-relat- 
ed illnesses  since  1971. 71  Reported  cases  are  categorized 
with  respect  to  pesticide  causation  as  definite,  probable, 
possible,  unlikely,  or  indeterminate.  In  1995, 1,593  illness- 
es occurred  that  had  a possible  or  confirmed  link  to  pesti- 
cide use.  Of  these,  656  (41.2%)  cases  occurred  in  agricul- 
tural settings.  In  1995,  the  latest  year  for  which  published 
data  are  available,  1,117  definite  or  probable  pesticide- 
related  injuries  or  illnesses  occurred  in  California.  Unfor- 
tunately, published  data  do  not  separate  the  agricultural 
cases  from  this  total.  Exposure  to  pesticide  aerosol  from 
spraying  (“drift”)  was  the  most  commonly  reported  expo- 
sure circumstance  and  occurred  in  277  (24.8%)  cases.  The 
use  of  applicator  equipment  was  associated  with  251 
(22.5%)  cases.  Definite  or  probable  cases  included  12  per- 
sons admitted  to  a hospital  (totaling  54  reported  hospital 
days)  and  212  persons  suffering  disability  days  (totaling 
883  days).  No  agriculturally  related  pesticide  fatalities 
occurred.  Insecticide  combinations  were  associated  with 
142  definite  or  probable  cases,  organophosphates  were 
associated  with  103  cases,  and  fumigants  were  associated 
with  92  definite  or  probable  cases. 

Risk  factors  for  severe  organophosphate-related  ill- 
ness (that  is,  associated  with  disability  or  hospital  admis- 
sion) include  direct  exposure  to  residue  (odds  ratio,  4.6), 
work  as  mixer-loader  or  applicator  (odds  ratio,  4.1),  and 
Spanish  surname  (odds  ratio,  1.6). 72  The  use  of  diethyl 
organophosphates  (versus  dimethyl  organophosphates) 
was  also  associated  with  increased  severity. 

Dermatoses 

Occupational  skin  disorders  are  common  in  agricultural 
workers.  The  effects  of  sun  exposure  are  an  important 
cause  of  morbidity  in  this  occupational  group,  particular- 
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TABLE  1 —Zoonotic  Diseases  Of  Occupational  Significance  In  Agricultural  Workers 

Disease 

Organism 

Exposure 

Management 

Anthrax  

Bacillus  anthracis 

Cattle 

Penicillin 

Encephalitis  

Arboviruses 

Horses,  mosquitos 

Supportive  care 

Lyme  disease  

Borrelia  burgdorferi 

Tick  Ixodes  ricinus 

Tetracyclines  or  penicillin 

Brucellosis 

Brucella  abortis 

Cattle 

Tetracyclines  and  streptomycin 

or  doxycycline  and  rifampin 

Gastroenteritis  

Campyelobacter  species 

Sheep,  cattle 

Erythromycin 

Spontaneous  abortion 

Chlamydia  trachomatis 

and  Chlamydia  psittaci 

Lambing  sheep 

Avoidance 

Pneumonia 

C psittaci 

Turkeys,  chickens 

Tetracyclines 

Q fever,  endocarditis 

Coxiella  burnetii 

Sheep,  cattle 

Tetracyclines 

Tetanus 

Clostridium  tetani 

Soil  contaminated  with  animal  feces 

Supportive  care 

Diarrhea 

Cryptosporidium  parvum 

Water  contaminated  by  cattle  feces; 

Cats,  dogs 

No  effective  therapy 

Hydatid  disease  

Echinococcus  species 

Sheep,  dogs 

Resection 

Tularemia 

Francisella  tularensis 

Sheep 

Streptomycin  or  gentamicin  sulfate 

Respiratory  failure  

Hantavirus 

Rodents 

Supportive  care 

Leptospirosis,  spontaneous  abortion 

Leptospira  species 

Exposure  to  cattle,  pigs,  rodents 

Penicillin,  avoidance 

Listeriosis,  meningitis 

Listeria  monocytogenes 

Cattle,  sheep,  goats,  fowl 

Penicillins 

Cellulitis 

Pasteurella  multocida 

Bites  by  cats.dogs 

Penicillin 

Rabies  

Rabies  virus 

Infected  mammals 

Supportive  care 

Salmonellosis 

Salmonella  typhimurium 

Sheep,  cattle 

Supportive  care 

Meningitis  

Streptococcus  suis 

Pigs 

Penicillin 

Toxoplasmosis  

Toxoplasma  gondii 

Cats,  fur-bearing  animals, 

raw  pork  and  mutton 

Pyrimethamine,  sulfadiazine 

Ringworm  

Trichophyton  species 

Small  mammals 

Topical  antifungals 

ly  in  those  with  fair  skin.73  Persons  who  sunburn  easily 
are  at  increased  risk  for  skin  cancers.  The  most  common 
type  of  skin  cancer  in  agricultural  workers  and  in  the  gen- 
eral population  is  basal  cell  carcinoma.  Lip  cancer  is  also 
more  common  in  agricultural  workers,  as  is  squamous 
cell  carcinoma.  The  relative  risk  for  the  development  of 
nonmelanoma  skin  cancers  in  farmers  ranges  from  0.8  to 
1.8  and  for  lip  cancer  from  1.3  to  3.1. 61  The  risk  for 
melanoma  apparently  is  also  increased  for  this  occupa- 
tional group,  with  the  relative  risk  in  various  studies 
ranging  from  0.5  to  6.3.  Preventive  efforts  have  included 
encouraging  the  routine  use  of  sunscreens  and  the  wear- 
ing of  broad-brimmed  hats  instead  of  baseball-style  caps. 

A variety  of  farm  chemicals  and  materials  used  for 
veterinary  care  can  cause  allergic  contact  dermatitis. 
Important  causes  of  this  problem  include  many  pesti- 
cides, fertilizers,  topical  antibiotics  designed  for  veteri- 
nary use,  and  latex. 

Zoonoses 

A long  list  of  pathogens  can  cause  zoonotic  disease  in  agri- 
cultural workers,  including  bacteria,  viruses,  rickettsiae, 
chlamydiae,  parasites,  and  fungi.74-74  The  zoonotic  disor- 
ders range  in  severity  from  fungal  infections  such  as  ring- 
worm that  are  easily  treated  to  life-threatening  problems 
like  rabies  or  anthrax  (Table  1 ).  Measures  to  prevent  these 


infections  include  maintaining  the  health  of  farm  animals, 
avoiding  skin  contact  with  animals  known  to  be  infected, 
and  wearing  respirators  approved  by  the  National  Institute 
for  Occupational  Safety  and  Health  when  working  in  high- 
risk  situations  where  diseases  such  as  brucellosis  and  Q 
fever  may  be  contracted  by  inhalation. 

Heat  and  Cold  Stress 

Because  farmworkers  spend  a great  deal  of  time  outdoors, 
they  are  at  risk  for  physical  stress  from  excessively  cold 
and  excessively  hot  environments.80  The  magnitude  of  heat 
and  cold  stress  problems  in  agriculture  is  not  well  docu- 
mented. Tolerance  to  such  environments  varies  among 
individuals  and  may  be  difficult  to  predict.81  Agricultural 
workers  should  be  provided  the  means  to  compensate  for 
extremes  of  temperature.  For  example,  adequate  water  sup- 
plies while  working  outdoors  in  hot  climates  are  essential. 

Musculoskeletal  Disorders 

Agricultural  production  labor  is  often  physically 
demanding  and  may  involve  repetitive  motions,  charac- 
teristics associated  with  an  increased  risk  for  acute  and 
chronic  musculoskeletal  disorders.  In  California,  work- 
ers’ compensation  data  show  that  sprains  and  strains 
make  up  more  than  40%  cases  of  lost  work.82 
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Few  data  are  available  that  address  chronic  muscu- 
loskeletal condition  among  agricultural  workers  in  specif- 
ic commodities.  In  a recent  study,  71%  of  swine  producers 
reported  chronic  back  problems.83  Osteoarthritis  of  the  hip 
and  knee  are  common  problems  among  New  York  dairy 
farmers.84  An  increased  risk  for  shoulder  pain  has  been 
demonstrated  among  greenhouse  tomato  workers85  and 
orchard  farmers  harvesting  pears  and  apples.86  Overhead 
work  requiring  arm  and  head  elevation  was  associated 
with  an  increased  risk  for  shoulder-neck  complaints.86 

The  prevention  of  musculoskeletal  conditions 
requires  eliminating  or  reducing  exposure  to  highly 
demanding,  repetitive  tasks.  New  production  methods  to 
reduce  exposures,  however,  may  not  be  acceptable  to 
employers  or  workers.  Methods  that  reduce  production 
or  increase  costs  are  unlikely  to  be  accepted  unless  there 
is  a clear  and  offsetting  reduction  in  injury-related  costs. 
Workers  take  pride  in  being  among  a select  group  able  to 
perform  difficult  jobs;  they  may  not  accept  innovations 
that  open  their  employment  to  a wider  field  of  potential 
competitors  for  their  work.87 

Green  Tobacco  Sickness 

Workers  harvesting  tobacco  by  hand  are  known  to  suffer 
from  an  illness  that  consists  of  nausea,  vomiting,  weak- 
ness, diarrhea,  headache,  and  dizziness.88  This  problem  is 
caused  by  the  dermal  absorption  of  nicotine  during  the 
harvest  process. 

Conclusion 

Work  in  production  agriculture  is  associated  with  a wide 
variety  of  health  hazards.  The  US  farm-work-related  death 
rate  has  fallen  in  the  past  30  years,  but  there  is  still  a great 
need  for  effective  programs  that  will  further  reduce  the  risk 
of  injury  and  illness  on  our  nation’s  farms. 
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Dermatology 

Seth  L.  Matarasso,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress 
in  dermatology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably 
firmly  established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple 
epitome,  and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for 
those  who  may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers, 
and  scholars  to  stay  abreast  of  these  items  of  progress  in  dermatology  that  have  recently  achieved  a substantial  degree 
of  authoritative  acceptance,  whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Dermatology  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Matarasso  and  the 
Panel. 


Psoriasis  Therapy  Update 

The  therapy  of  Psoriasis  can  be  subdivided  into  3 cat- 
egories: topical  therapies,  phototherapies,  and  systemic 
therapies. 

Topical  Therapies 

The  history  of  topical  steroid  therapy  in  dermatology 
has  featured  the  synthesis  of  increasingly  potent  prepa- 
rations. However,  local  side  effects  (steroid  atrophy, 
folliculitis,  opportunistic  skin  infections,  etc.)  and  the 
potential  for  absorption  and  suppression  of  the  hypo- 
thalamic-pituitary-adrenal axis  limit  their  use.  In  addi- 
tion, loss  of  efficacy  over  time  can  occur.  Thus,  nons- 
teroidal alternatives  for  the  topical  treatment  of  psoria- 
sis are  desirable.  Recently,  a vitamin  D3  analog,  cal- 
cipotriene,  has  been  approved  for  the  topical  treatment 
of  psoriasis.  Calcipotriene  works  by  decreasing  epider- 
mal proliferation  and  enhancing  differentiation;  it  may 
have  immunomodulatory  properties  as  well.  The  poten- 
cy of  calcipotriene  ointment  approximates  that  of  topi- 
cal fluocinonide  without  the  potential  hazards  of  topical 
steroid  treatment  or  the  problem  of  tachyphylaxis. 
Unfortunately,  compared  to  topical  steroids,  its  onset  of 
action  is  rather  slow  (4-6  weeks)  and  cutaneous  irrita- 
tion may  occur.  Thus,  initial  combination  treatment 
with  a topical  steroid  and  calcipotriene  allows  for  more 
rapid  onset  of  improvement  with  less  irritation.  Later, 
the  patient  may  be  switched  to  calcipotriene  treatment 
alone.  Other  vitamin  D3  analogs  are  in  clinical  trials,  as 
are  topical  tacrolimus  (an  immunosuppressant  drug) 
and  various  ascomycin  derivatives  (which  have  antiin- 
flamatory  activities).  Tazarotene,  a topical  retinoid,  also 
has  been  approved  for  the  topical  treatment  of  psoriasis, 
although  cutaneous  irritation  is  quite  common,  and  the 
marketed  preparation  is  extremely  expensive. 


Phototherapies 

Natural  sunlight  (heliotherapy)  is  a cheap  and  effective 
way  of  treating  psoriasis,  and  most  patients  notice  remis- 
sion during  the  summer.  Artificial  sources  of  ultraviolet  B 
irradiation  (UVB)  are  also  helpful.  Patients  can  purchase 
a UVB  light  unit  for  home  use,  but  the  frequency  and 
intensity  of  therapy  should  be  monitored  by  the  physician 
at  least  quarterly.  Narrow-band  UVB  is  a new  form  of 
UVB  therapy  that  may  offer  some  advantages  over  broad- 
band UVB  treatment.  Photochemotherapy  (PUVA),  a 
combination  of  oral  8-methoxypsoralen  followed  by 
ultraviolet  A (UVA)  exposure,  is  highly  effective  in  the 
treatment  of  psoriasis.  However,  cutaneous  carcinogene- 
sis is  a major  concern  after  long  term  use.  With  any  form 
of  phototherapy,  a sunscreen  should  be  applied  to  unin- 
volved areas  to  decrease  the  risk  of  skin  cancer. 

Systemic  Therapies 

Methotrexate  (an  antimitotic  and  antiinflammatory 
agent)  and  acetretin  (an  oral  retinoid)  are  the  most  com- 
monly used  systemic  therapies  for  psoriasis.  Both  drugs 
have  important  short-  and  long-term  side  effects  and 
should  be  prescribed  only  by  physicians  familiar  with 
their  use.  Recent  studies  have  suggested  that  gastroin- 
testinal side  effects  from  methotrexate  may  be  alleviated 
by  ingestion  of  folic  acid.  Although  periodic  liver  func- 
tion tests  are  routinely  performed  on  patients  undergoing 
methotrexate  therapy,  the  results  may  remain  normal  in 
the  face  of  underlying  hepatic  damage,  which  can  be 
reliably  assessed  only  by  liver  biopsy.  Acetretin  and  its 
parent  drug,  etretinate,  are  known  teratogens.  Female 
patients  receiving  acetretin  should  use  two  forms  of  con- 
traception during  the  treatment  period  and  for  at  least  3 
years  thereafter.  Hypertryglyceridemia  is  common, 
especially  in  older  patients.  Myriad  other  adverse  effects 
associated  with  acetretin  therapy  should  be  reviewed 
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with  the  patient  by  the  prescribing  physician.  Cyclo- 
sporine is  effective  in  the  treatment  of  psoriasis,  but 
hypertension  and  decreased  renal  function  are  common 
sequelae;  thus,  only  patients  with  severe  disease  warrant 
its  administration.  As  with  methotrexate,  a prompt  and 
often  severe  rebound  can  occur  after  treatment  is  dis- 
continued. Systemic  administration  of  corticosteroids 
should  never  be  used  in  treatment,  except  in  the  rare 
patient  with  severe,  life-threatening  psoriasis. 

Combination  Therapies 

Combination  therapy  permits  the  use  of  lower  doses  of 
the  individual  components,  thus  decreasing  their  indi- 
vidual toxicities.  Combination  therapy  may  include  the 
concurrent  use  of  a topical  preparation,  such  as  cal- 
cipotriene  ointment,  with  either  a phototherapy  or  sys- 
temic therapy,  or  the  use  of  a systemic  agent,  such  as 
acetretin,  with  a phototherapy.  For  most  patients  with 
moderate  to  severe  psoriasis,  combination  therapy  is 
more  effective  and  less  hazardous  than  monotherapy. 

BRUCE  H THIERS,  MD 

Charleston  . South  Carolina 
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The  Pathogenesis  of  Kaposi's  Sarcoma 

Kaposi’s  Sarcoma  (ks)  has  received  immense  attention 
since  1981  when  it  was  first  recognized  as  a major  man- 
ifestation of  the  Acquired  Immune  Deficiency  Syndrome 
(AIDS).  Four  forms  have  been  described:  an  indolent, 
endemic  form  seen  most  commonly  in  older  Mediter- 
ranean men;  a second  form  seen  in  tropical  Africa  com- 
monly affecting  children;  an  “iatrogenic”  form  that 
occurs  in  individuals  receiving  immunosuppressive  ther- 
apy such  as  organ  transplant  recipients;  and  the  form 
associated  with  HIV  infection.  Skin  lesions  are  similar  in 
all  groups  and  all  appear  similar  histologically.  Vascular 
endothelial  cells  are  thought  to  be  the  cell  of  origin  of  KS 
on  the  basis  of  morphology,  presence  of  vascular  spaces, 
ultrastructural  appearance,  and  the  expression  of  various 
endothelial  markers. 

The  true  nature  of  KS  is  a subject  of  intense  study. 
Whether  KS  is  a clonally  derived  malignancy  or  a pro- 
liferation of  spindle  cells  in  response  to  local  cytokines 
has  been  a subject  of  controversy.  High  local  levels  of 
cytokines  including  interleukin  6 (IL-6),  basic  fibro- 
blast growth  factor  (bFGF),  tumor  necrosis  factor  a 
(TNF-a),  interferon  y and  vascular  endothelial  growth 
factor  (vEGF)  have  been  shown  to  be  present  in  KS 
lesions.  Interleukin-6  is  produced  by  KS  spindle  cells 
themselves  and  exogenous  IL-6  has  been  shown  to 


enhance  the  proliferation  of  KS  cells  in  culture.  Other 
features  that  favor  a proliferative  rather  than  truly  neo- 
plastic process  include  the  fact  that  there  are  often  many 
lesions  that  develop  simultaneously  without  a charac- 
teristic primary  lesion  and  the  absence  of  a tendency  to 
spread  regionally  to  local  lymph  nodes.  Furthermore, 
lesions  often  resolve  when  the  patient's  immunocompe- 
tence  is  reconstituted.  On  the  other  hand,  a recent  arti- 
cle demonstrated  clonality  of  KS  lesions  with  identical 
genetic  sequences  in  different  KS  lesions  in  the  same 
patient.  This  does  not  necessarily  prove  that  KS  devel- 
ops from  a primary  lesion  and  spreads  throughout  the 
body,  however. 

An  infectious  etiology  for  KS  has  been  sought  for 
over  3 decades.  In  1994  Chang  and  Moore  discovered 
herpes-like  DNA  sequences  in  KS  tissues  from  patients 
with  AIDS.  These  sequences  were  not  identified  in  tis- 
sues from  normal  hosts,  lymph  nodes,  peripheral  lym- 
phocytes infected  with  Epstein  Barr  virus  (EBV),  DNA 
extracted  from  other  vascular  tumors,  or  other  tissues 
involved  with  AIDS  opportunistic  infections.  These 
DNA  sequences  are  partially  homologous  to  gene  seg- 
ments of  y-herpesvirinae  such  as  Herpesvirus  saimiri 
and  EBV.  This  novel  herpesvirus  associated  with  KS 
was  thus  classified  as  a y-herpesvirinae  and  called 
Kaposi’s  sarcoma-associated  herpesvirus  (KSHV)  or 
Human  Herpesvirus-8  (HHV-8). 

Since  HHV-8  was  discovered,  researchers  have 
sought  to  prove  that  the  virus  is  truly  the  cause  of  KS 
and  not  simply  a co-factor.  Three  bodies  of  evidence 
suggest  causality.  First,  HHV-8  is  present  in  all  types  of 
KS  and  is  present  in  virtually  all  samples  tested  to  date. 
Second,  serologic  studies  show  that  the  prevalence  of 
HHV-8  infection  in  various  geographic  and  risk-group 
populations  parallels  the  incidence  of  KS  in  these  popu- 
lations. Third,  both  polymerase  chain  reaction  (PCR)- 
based  detection  of  HHV-8  DNA  in  peripheral  blood  and 
antibody  seroconversion  studies  show  that  HHV-8  infec- 
tion occurs  before  the  development  of  KS  and  is  highly 
predictive  of  its  development. 

Current  research  aims  to  define  the  role  of  HHV-8  in 
initiating  the  pathogenesis  of  KS  lesions.  Several  poten- 
tial oncogenes  have  been  identified  that  allow  the  virus 
to  avoid  antiviral  responses  such  as  cell-cycle  arrest, 
apoptosis  and  enhanced  cell-mediated  immunity,  any  of 
which  could  lead  to  abnormal  cell  proliferation. 

The  current  treatment  options  for  all  forms  of  wide- 
spread or  systemic  KS  include  cytotoxic  drugs 
(bleomycin,  vinca-alkaloids,  anthracyclines  and  taxol), 
systemic  interferon  and  radiotherapy.  Overall,  conven- 
tional chemotherapy  and  radiation  are  only  partially 
effective  and  have  significant  adverse  effects.  Novel 
approaches  that  take  into  account  the  recent  discoveries 
of  molecular  factors  that  produce  KS  lesions  are  already 
in  development.  Drugs  that  diminish  angiogenesis  in  KS 
have  been  shown  to  be  at  least  partially  effective  in  pre- 
liminary studies.  For  example,  thalidomide,  a drug  that 
blocks  angiogenesis  in  developing  limb  buds,  has  been 
reported  to  induce  regression  of  KS  lesions  in  some 
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patients.  Antiviral  agents  that  with  activity  against  HHV-8 
such  as  foscamet,  ganciclovir  and  acyclovir  are  also  cur- 
rently being  investigated  and  preliminary  results  indicate 
that  foscamet  may  cause  remission  of  some  KS  lesions. 
Furthermore,  KS  lesions  in  HIV-positive  individuals 
often  resolve  after  initiation  of  treatment  with  Highly 
Active  Antiretroviral  Therapy  (HAART)  that  includes 
2 nucleoside  reverse  transcriptase  inhibitors  and  a pro- 
tease inhibitor.  Although  HAART  may  have  some  antivi- 
ral activity  against  HHV-8,  it  is  likely  that  the  effect  is 
related  to  improvement  in  the  patient’s  immunity.  This  is 
analogous  to  the  regression  seen  in  KS  that  develops  in 
transplant  patients  when  immunosuppression  is  stopped. 

Thus,  the  cause  and  pathogenesis  of  KS  are  becom- 
ing clearer.  As  a consequence,  new  and  more  effective 
treatments  are  being  developed. 

SARAH  RODMAN,  MS  IV 

CLAY  J.  COCKERELL,  MD 

Dallas,  Texas 
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Dermatoses  of  Pregnancy 

Many  cutaneous  changes  occur  during  pregnancy, 
including  pigmentary  (linea  nigra,  melasma,  darkening 
of  nevi),  glandular  (increased  eccrine  and  sebaceous 
gland  function,  decreased  apocrine  function),  and  vascu- 
lar (spider  hemangiomas,  palmar  erythema,  pyogenic 
granulomas).  About  1 .6%  of  women  will  develop  pruri- 
tus during  pregnancy.  Five  dermatoses  are  specific  to 
pregnancy:  pruritic  urticarial  papules  and  plaques  of 
pregnancy  (PUPPP),  herpes  gestationis  (HG),  cholestasis 
of  pregnancy  (pruritus  gravidarum),  impetigo  herpeti- 
formis and  linear  IgM  dermatosis  of  pregnancy  (LMDP). 
Some  authors  prefer  the  term  “polymorphic  eruption  of 
pregnancy”  (PEP)  to  encompass  PUPPP,  prurigo  of  preg- 
nancy and  pruritic  folliculitis  of  pregnancy. 

PUPPP  occurs  in  approximately  1/240  pregnancies, 
mainly  in  primigravidas  in  their  third  trimester,  and  is 
characterized  by  intensely  pruritic  urticarial  papules 
and  plaques.  The  lesions  typically  begin  in  the  striae  on 
the  lower  abdomen,  sparing  the  periumbilical  area,  and 
later  spread  to  involve  the  breasts,  back,  and  extremi- 
ties. Pinpoint  vesicles  may  be  present,  but  bullae  should 
raise  the  clinical  suspicion  for  HG.  The  latter  is  con- 
firmed by  direct  immunofluorescence  testing  (which  is 
negative  in  PUPPP).  There  is  no  associated  fetal  mor- 
bidity or  mortality,  but  the  pruritus  is  often  intractable. 
The  eruption  resolves  spontaneously  shortly  after  deliv- 
ery. Although  the  etiology  is  unknown,  it  has  been  pos- 
tulated to  be  related  to  abdominal  distention,  and  cases 
involving  twin  and  triplet  pregnancies  are  common. 
Treatment  includes  topical  steroids  and  oral  antihista- 
mines, but  oral  corticosteroids  may  be  required  in 
severe  cases. 


Prurigo  of  pregnancy  may  be  a distinct  entity,  or  it  may 
represent  an  unusual  variant  of  PUPPP.  It  occurs  in  approx- 
imately 1/300  women,  with  an  onset  in  the  25th-30th  week 
of  pregnancy.  Itchy,  grouped,  excoriated  papules  develop 
primarily  on  the  extensor  surfaces  of  the  extremities  in 
patients  with  an  atopic  diathesis.  Treatment  is  symptomatic, 
and  there  is  no  associated  fetal  morbidity  or  mortality. 

Pruritic  folliculitis  of  pregnancy  is  most  likely  a 
form  of  acne/folliculitis  that  occurs  in  pregnancy  due 
to  hormonal  alterations.  Patients  in  their  4th-9th  month 
of  pregnancy  develop  generalized,  excoriated  follicu- 
lar papules  and  sterile  pustules  that  resolve  shortly 
after  delivery.  Mid-potency  topical  corticosteroids  and 
oral  antihistamines  have  been  used  but  without  signi- 
ficant benefit  in  most  patients. 

HG  occurs  in  1/7000  pregnancies.  Patients  develop 
severely  pruritic,  urticarial  plaques  and  tense  bullae  on 
the  trunk  and  extremities.  The  umbilicus  is  commonly 
involved.  The  disease  usually  requires  systemic  corti- 
costeroids and  may  persist  for  months  or  years  after 
delivery.  A postpartum  flare  occurs  in  75%  of  patients, 
and  approximately  25%  flare  with  oral  contraceptives  or 
menses.  About  5%  of  patients’  newborns  will  have  tran- 
sient blisters;  there  is  an  increased  risk  of  prematurity 
and  a tendency  for  small-for-gestational-age  babies.  The 
disease  commonly  recurs  in  subsequent  pregnancies.  In 
contrast  to  PUPPP,  direct  immunofluorescence  is  posi- 
tive, revealing  linear  C3  along  the  basement  membrane 
zone  in  100%  of  patients. 

The  incidence  of  cholestasis  of  pregnancy  varies 
widely  in  different  countries  and  ethnic  groups.  The 
incidence  in  North  America,  for  example,  is  approxi- 
mately 1/1293,  while  in  Chile  and  Scandanavia  it 
occurs  in  3%  to  14%  of  the  population.  In  this  disorder, 
patients  develop  severe  generalized  pruritus,  in  the 
absence  of  primary  lesions.  The  degree  of  pruritus 
directly  correlates  with  the  level  of  serum  bile  acids, 
which  is  often  markedly  elevated.  Symptoms  begin  in 
the  late  2nd  to  early  3rd  trimester  and  usually  resolve 
within  48  hours  of  delivery.  There  is  often  mild  eleva- 
tion of  liver  function  tests,  but  if  the  bilirubin  is  normal, 
the  disease  is  referred  to  as  “pruritus  gravidarum.” 
Treatment  has  included  phenobarbital,  cholestyramine, 
and  ion  exchange  resin,  often  without  significant  bene- 
fit. The  disease  may  recur  in  subsequent  pregnancies. 

Impetigo  herpetiformis  has  been  infrequently  reported 
in  the  literature.  Patients  in  their  third  trimester  develop 
generalized  pustules  on  a background  of  erythema  and 
scaling.  The  eruption  may  be  accompanied  by  fever,  nau- 
sea and  vomiting,  and  leukocytosis.  If  the  patient  devel- 
ops hypocalcemia,  she  may  develop  tetany,  seizures,  and 
delirium.  Because  of  placental  insufficiency,  there  is  an 
increased  risk  of  stillbirth.  The  disease  remits  promptly 
after  delivery.  Because  of  its  clinical  resemblance  to  pus- 
tular psoriasis  and  the  extremely  low  levels  of  skin- 
derived  antileucoproteinase  found  in  patients,  this  dis- 
ease is  felt  to  represent  a variant  of  pustular  psoriasis. 

LMDP  is  also  rarely  reported.  It  occurs  in  the  3rd 
trimester  as  pruritic,  red,  follicular  papules  on  the  trunk 
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and  extremities.  The  eruption  resolves  within  weeks 
after  delivery.  A biopsy  for  direct  immunofluorescence 
reveals  linear  IgM  at  the  basement  membrane  zone. 
Some  patients  with  a similar  presentation  may  have  cir- 
culating IgM  antibodies  detected  on  indirect  immuno- 
fluorescence testing. 

In  summary,  a number  of  eruptions  occur  during 
pregnancy  that  have  characteristic  clinical,  histopatho- 
logical,  and  laboratory  findings.  It  is  important  for  the 
clinician  to  be  familiar  with  these,  not  only  for  treatment 
if  it  is  necessary,  but  also  in  order  to  discuss  with  the 
patient  the  risk  of  recurrence  in  subsequent  pregnancy 
and  any  risk  to  the  fetus  or  newborn. 

LISA  M.  COHEN.  MD 
Boston.  Massachusetts 
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Evaluation  and  Treatment  of 
Onychomycosis 

Distal  Subungual  Onychomycosis,  the  most  common 
type  of  nail  fungus,  may  affect  as  much  as  10-12%  of 
the  population.  In  the  geriatric  age  group,  this  figure 
may  reach  as  high  as  50%.  Since  older  persons  are  one 
of  the  fastest  growing  segments  of  our  society,  tinea 
unguium  becomes  a major  health  problem  that  causes 
disability  and  has  a major  serious  impact  on  quality  of 
life.  Fortunately,  in  the  last  several  years,  3 safe  and 
effective  oral  antifungals  have  become  available  for  use. 
The  likelihood  for  a cure  is  good,  but  there  is  approxi- 
amtely  a 15%  recurrence  rate. 

Before  starting  therapy,  it  is  essential  that  the  diagno- 
sis of  onychomycosis  be  confirmed.  Since  fungal  nail 
infections  comprise  only  50%  of  dystrophic  nails,  it  fol- 
lows logically  that  other  conditions  make  up  the  50% 
balance.  Psoriasis,  lichen  planus,  nail  cosmetic  sensitiv- 
ity, and  many  other  disorders  also  enter  into  the  differ- 
ential diagnosis.  The  most  commonly  used  diagnostic 
tests  are  the  traditional  KOH  wet  mount  and  culture.  If 
either  one  or  both  of  these  investigations  is  positive,  the 
diagnosis  is  proved  and  therapy  may  be  commenced. 
Since  as  much  as  30%  of  these  mycologic  tests  may  be 
negative  even  in  the  presence  of  onychomycosis,  two 
additional  steps  may  become  necessary.  Histopathology 
of  nail  clippings  with  PAS  staining  is  an  effective  and 
noninvasive  method  to  identify  fungi  and  is  accurate 
well  over  90%  of  the  time  with  the  possible  exception  of 
very  early  cases.  In  the  latter  situation,  the  nail  plate  has 
not  yet  been  invaded  by  the  fungi  and,  therefore,  hyphae 


may  not  be  present  but  that  is  uncommon.  Finally,  if  all 
else  fails  to  provide  a diagnosis,  a nail  bed  biopsy  could 
be  performed  which,  if  eliminating  fungus  as  a causative 
factor,  may  then  provide  a specific  diagnosis. 

The  3 new  oral  antifungal  agents  that  are  currently 
available  for  the  treatment  of  distal  subungual  ony- 
chomycosis are  itraconazole  (Sporanox),  terbinafine 
(Lamisil),  and  fluconazole  (Diflucan).  These  drugs  are 
major  breakthroughs  for  two  reasons.  First,  all  3 reach 
the  nail  plate  rapidly,  within  7-21  days.  The  old  stand- 
by, griseofulvin,  requires  6 months  to  reach  the  distal 
plate  of  a finger  and  12  months  or  more  to  reach  the 
same  site  in  a toe  because  matrix  incorporation  is 
required.  The  new  drugs  reach  the  nail  quickly  because 
they  diffuse  upward  from  the  nail  bed  and  do  not 
require  matrix  incorporation.  Second,  whereas  griseo- 
fulvin disappears  from  the  nail  as  early  as  2 weeks  after 
treatment  is  stopped,  the  new  ones  remain  active  in  the 
nail  for  several  months  after  therapy  is  discontinued. 

Itraconazole  was  the  first  product  to  be  approved  by 
the  FDA.  It  is  a triazole  that  is  lipophilic,  has  high  pro- 
tein binding,  and  strong  tissue  affinity.  Itraconazole 
may  be  given  on  a daily  basis  at  2 capsules  (100  mg 
each)  per  day  after  meals  for  2 months  for  fingernails 
and  three  months  for  toenails.  The  new  “pulse”  regi- 
men may  also  be  employed  and  has  become  a popular 
form  of  treatment.  It  requires  2 capsules  twice  daily  for 
1 week  on  and  3 weeks  off.  Two  pulses  are  needed  for 
fingernails  and  3 for  toenails.  Drug  interactions  leading 
to  adverse  sequelae  such  as  heart  problems  can  occur 
with  itraconazole,  and  the  following  are  contraindicat- 
ed: cisapride,  simvastatin,  lovastatin,  astemazole,  tria- 
zolam, and  midazolam. 

The  second  product  to  be  approved  by  the  FDA  was 
terbinafine.  It  is  an  allyl  amine  that  is  also  lipophilic.  It 
is  given  in  a dosage  of  one  250-mg  tablet  daily  for  6 
weeks  for  fingernails  and  3 months  for  toenails.  There 
are  no  contraindicated  drug  interactions  because 
terbinafine  does  not  interact  with  the  cytochrome  P450 
system  to  the  extent  that  azoles  do. 

The  last  of  the  triumvirate,  fluconazole,  has  not  yet 
been  approved  by  the  FDA  for  the  treatment  of  ony- 
chomycosis, although  it  is  available  for  some  systemic 
fungal  infections.  It,  like  itraconazole,  is  a triazole  but  it 
is  hydrophilic  and  not  lipophilic.  The  dosage  schedule  is 
150-300  mg  once  per  week,  that  is,  on  an  intermittent 
basis.  The  treatment  duration  varies  but  most  cases 
require  5-7  months  to  clear  toenails,  at  a cost  of 
$400-$500.  Fingernails  require  less  time,  and  as  a result 
treatment  cost  is  also  less.  Fluconazole  is  available  in 
50-,  100-,  and  200-  mg  tablets.  It  is  impacted  by  the 
cytochrome  P450  system  and  therefore  has  many  drug 
interactions  with  which  the  treating  physician  must 
become  familiar  before  prescribing.  To  date,  none  has 
been  labeled  as  contraindicated. 

Medical  surveillance  for  patients  undergoing  treat- 
ment should  include  baseline  complete  blood  count  and 
liver  function  tests,  which  should  be  repeated  approxi- 
mately every  6 weeks. 
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In  summary,  we  are  now  in  a new  era  in  the  treatment 
of  onychomycosis.  It  behooves  the  medical  community 
to  revisit  this  important,  though  fortunately  not  life 
threatening,  disease  that  is  much  more  than  a cosmetic 
problem. 

RICHARD  K.  SCHER.  MD 

New  York,  New  York 
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Public  Awareness  of  the  Threat  of 
Melanoma  and  Performance  of  Skin 
Self-Examination 

The  detection  and  treatment  of  melanoma  early  in 
its  course  is  critical  because  survival  in  persons  with 
early  or  thin  melanoma  (equal  to  or  less  than  0.75  mm) 
approaches  100%  and  falls  to  55%  for  more  advanced 
or  thick  tumors,  greater  than  3.00  mm.  Skin  self-exam- 
ination for  melanoma  could  enhance  its  early  detection 
and  could  reduce  mortality  from  melanoma  by  63%. 
Currently,  most  melanomas  are  discovered  by  patients 
and  their  family  members.  Thus,  regular  skin  self- 
examination  or  skin  examination  with  the  aid  of  a part- 
ner to  see  difficult  areas,  e.g.  back  of  legs,  back  of  head, 
can  increase  the  number  of  patients  who  seek  medical 
care  early. 

In  the  United  States,  melanoma  incidence  and  mortal- 
ity continue  to  rise  each  decade.  The  incidence  of 
melanoma  is  estimated  to  be  approximately  10  per 
100,000,  and  this  may  be  doubling  worldwide  every 
10-15  years.  The  lifetime  risk  is  estimated  to  be  1 in  600 
for  someone  bom  in  1960  and  1 in  75  for  someone  bom 
in  the  year  2000.  While  Scotland  and  Australia  have 
experienced  a reduction  in  melanoma  mortality  rates  fol- 
lowing broad  public  educational  campaigns,  the  United 
States  has  not  yet  experienced  such  a decline.  The  recent- 
ly enhanced  public  awareness  of  melanoma  and  accep- 
tance of  skin  self-examination  brings  more  worried 
patients  into  the  offices  of  all  physicians,  thus  increasing 
case  finding  by  all  health  care  professionals.  The  desired 
decline  in  US  mortality  rates  could  be  attained  by  month- 
ly skin  self-examination  performed  by  the  at-risk  popula- 
tion and  proficiency  of  health  care  professionals  in  early 
detection  of  melanoma  with  referral  of  clinically  suspi- 
cious cases  to  the  dermatologist  for  biopsy  and  treatment. 
All  health  care  professionals  should  become  proficient  in 
identifying  those  at  high  risk  of  developing  a melanoma, 
informing  patients  of  their  individual  risk,  and  counsel- 
ing patients  about  how  to  perform  skin  self-examination 
using  the  ABCD  rule  (Asymmetry  of  the  shape  of  the 
mole,  Border  irregularity,  Color  variation  over  the  sur- 
face of  the  mole,  and  Diameter  greater  than  6 mm). 


Those  whose  advice  may  likely  be  sought,  primary  care 
physicians,  need  sufficient  training  themselves  in  identi- 
fying clinically  suspicious  lesions. 

JUNE  K.  ROBINSON,  MD 
Chicago,  Illinois 
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HIV  Related  Skin  Diseases  Clear  with 
Combination  Therapy 

From  the  beginning  of  the  AIDS  epidemic  in  1981,  the 
skin  was  observed  to  be  a key  barometer  of  immuno- 
deficiency. Diseases  such  as  seborrheic  dermatitis  and 
onychomycosis  appear  with  modest  drops  in  the  CD4 
count.  Kaposi’s  sarcoma,  oral  candidiasis  and  herpes 
zoster  appear  with  progressive  loss  of  CD4  cells  and, 
finally,  oral  hairy  leukoplakia,  molluscum  contagiosum, 
eosinophilic  folliculitis  and  resistant  herpes  simplex  are 
seen  with  profound  levels  of  immunodeficiency. 

The  association  of  herpes  zoster,  oral  candidiasis, 
oral  hairy  leukoplakia  and  molluscum  contagiosum  is  so 
profound  that  these  cutaneous  conditions  were  used  as 
signs  of  disease  progression  in  early  clinical  trials  of 
antiviral  medications.  Although  they  are  not  as  precise 
as  the  CD4  count  in  measuring  the  level  of  immunodefi- 
ciency and  are  certainly  not  as  useful  as  the  viral  load  in 
measuring  the  rate  of  disease  progression,  they  are  of 
great  value  in  underdeveloped  countries  where  expen- 
sive laboratory  tests  are  not  available. 

Furthermore,  these  conditions  are  so  strongly  tied  to 
HIV  infection  that  there  have  now  been  a number  of 
lawsuits  filed  against  physicians  who  diagnosed  herpes 
zoster  in  young  people  and  did  not  discuss  with  them  the 
wisdom  of  having  an  HIV  test  performed. 

The  introduction  of  combined  antiretroviral  therapy 
showed  that  if  the  physician  was  successful  in  getting 
the  patient’s  viral  load  below  the  level  of  detection,  the 
patient’s  disease  did  not  progress,  the  CD4  count  began 
to  rise,  and  his  or  her  general  well-being  improved.  At 
the  same  time,  patients  with  Kaposi’s  sarcoma  showed 
almost  immediate  arrest  in  the  rate  of  progression  of 
their  disease  with  ongoing  improvement  if  the  viral  load 
remained  below  the  level  of  detection.  Eosinophilic  fol- 
liculitis may  initially  flare  with  aggressive  therapy,  but 
also  clears  as  the  CD4  count  rises  above  100.  Mollus- 
cum contagiosum  becomes  easily  manageable  and  Can- 
dida and  oral  hairy  leukoplakia  clear. 

Thus  in  this  second  phase  of  the  AIDS  epidemic,  the 
treatment  of  choice  for  most  HIV  associated  skin  diseases, 
including  Kaposi’s  sarcoma,  is  aggressive  antiretroviral 
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therapy  and  maintenance  of  the  viral  load  below  the 
level  of  detection.  If  the  viral  load  cannpt  be  reduced 
below  the  level  of  detection,  the  patient  will  become 
resistant  to  the  drugs  being  used  and  the  disease  will 
recur  and  progress. 

MARCUS  A.  CONANT.  MD 

San  Francisco,  California 
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The  Role  of  Clostridium  Botulinum:  A 
Neurotoxin  in  Clinical  Dermatology 

Clostridium  Botulinum  produces  seven  (A-G)  sero- 
logically distinct  neurotoxins,  and  type  A (Botox,  Aller- 
gan, Inc.,  Irvine,  CA)  is  the  most  potent.  Upon  exposure 
to  striated  muscle,  it  prevents  release  of  acetylcholine 
from  the  presynaptic  neuron  at  the  neuromuscular  junc- 
tion. The  effect  of  this  inhibition  is  a chemical  denerva- 
tion resulting  in  flaccid  muscle  paralysis.  This  paralytic 
effect  has  historically  been  intimately  associated  with 
lethal  systemic  botulism  toxicity.  In  1973  small  amounts 
of  purified  intramuscular  Botox  were  found  to  be  thera- 
peutic for  numerous  neuromuscular  disorders  involving 
the  periocular  anatomy.  Serendipitously  it  was  realized 
that  with  paresis  of  the  underlying  hyperkinetic  muscles, 
many  wrinkles  were  effaced  without  altering  cutaneous 
sensation.  Since  this  initial  finding,  there  has  been  an 
exponential  surge  in  the  understanding  and  use  of  botu- 
linum  A exotoxin. 

As  a sole  or  as  an  ancillary  procedure,  Botox  has  extra- 
ordinary utility  in  the  treatment  of  the  stigmata  of  facial 
aging.  Injection  of  30-40  units  of  Botox  into  the  corruga- 
tor  supercilii  and  procerus  muscles  paralyzes  the  glabellar 
complex  and  improves  the  deep  midline  furrow.  Smaller 
amounts,  20-30  units,  are  required  to  treat  the  lateral 
fibers  of  the  orbicularis  oculi  muscle  that  causes  the 
crow’s  feet  deformity.  The  frontalis  muscle  is  the  large 
forehead  muscle  and  contraction  causes  pronounced  hor- 
izontal creases.  Injection  of  50-60  units  of  Botox  will 
effectively  eradicate  these  lines.  With  age  and  hyperkinetic 
movement  of  the  platysma  muscle,  the  neck  can  prema- 
turely appear  senescent  with  horizontal  rhytides  and  thick 
vertical  platysma  bands.  Serial  injections  into  the  belly  of 
this  muscle  releases  the  downward  pull  of  the  muscle  and 
results  in  a reduction  in  horizontal  neck  lines  and  a sharp- 
er cervicomental  angle.  Additionally,  there  have  been 
reports  of  treatment  of  other  facial  muscles  inclusive  of 
the  nasalis,  mentalis,  and  orbicularis  oris  muscles  for 
facial  rejuvenation. 

The  onset  of  action  of  Botox  is  between  3 to  7 days 
and  can  persist  for  many  months.  Upon  muscle  reanima- 
tion and  reappearance  of  the  aesthetic  defect,  reinjection 
can  be  performed  at  the  patient’s  discretion.  Clinical  evi- 
dence suggests  that  with  each  subsequent  treatment. 


there  is  further  muscle  atrophy  and  the  duration  of  the 
effect  of  Botox  is  prolonged. 

Botox  can  also  be  used  synergistically  with  other  facial 
rejuvenative  procedures.  Following  facial  plasty  surgery, 
wrinkles  can  further  be  diminished  with  Botox.  Similarly, 
reducing  muscle  contraction  with  Botox  before  resurfac- 
ing or  soft  tissue  augmentation  has  been  found  to  sustain 
the  effects  of  both  procedures. 

In  another  area,  axillary  and  palmar  hyperhidrosis 
have  long  been  problematic  for  patients,  and  despite 
many  different  forms  of  therapy,  long-term  improvement 
remains  elusive.  By  inhibiting  contraction  of  the  eccrine 
gland  myoepithelial  cell,  serial  intradermal  injections  of 
Botox  have  resulted  in  a profound  reduction  in  the 
amount  and  severity  of  hyperhidrosis. 

The  use  of  Botox  therapeutically  as  well  as  for  facial 
rejuvenation  by  paralyzing  selected  facial  muscles  has 
rapidly  been  embraced  by  physicians  and  patients  alike. 
It  is  remarkably  effective  and  safe,  without  permanent 
deleterious  side  effects,  and  therefore  provides  an  accept- 
able risk-to-benefit  ratio.  However,  more  documentation 
and  follow-up  are  necessary  to  establish  standard  inject- 
ing guidelines  and  define  optimal  doses  and  volumes.  To 
reduce  the  risk  of  adverse  sequelae  such  as  ptosis  (eyelid 
or  eyebrow)  or  facial  assymetry,  it  remains  incumbent 
upon  physicians  to  be  familiar  with  both  the  indications 
for  Botox  and  the  muscular  anatomy  underlying  facial 
expression.  It  is  also  prudent  to  inform  patients  about  the 
potency  and  the  fact  that  this  is  off-label  use  of  the  drug 
(the  U.S.  Food  and  Drug  Administration  has  approved 
Botox  for  the  treatment  of  strabismus,  benign  essential 
blepharospasm,  and  facial  nerve  disorders),  as  well  as  to 
advise  them  about  alternative  therapies,  duration  of  ben- 
efit, and  the  potential  complications. 

SETH  L.  MATARASSO,  MD 
San  Francisco,  California 
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Disorders  of  Pigmentation:  Global 
Issues  of  Major  Cosmetic  Concern 

Pigmentary  disorders  affect  billions  of  patients  glob- 
ally and  cause  significant  cosmetic  disfigurement. 
Although  these  lesions  occur  in  all  races,  they  are  most 
visible  in  darker-skinned  individuals.  Even  though 
patients  experience  tremendous  despair  regarding  pig- 
mentary imperfections,  they  are  often  not  treated  and 
patients  may  be  told  that  treatments  are  ineffective. 

Dyschromic  conditions  are  characterized  by  patches  of 
hyperpigmentation,  hypopigmentation,  or  depigmentation. 
Histological  studies  often  demonstrate  a variety  of 
changes,  including  defects  in  melanin  production,  melanin 
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deposition,  melanin  transfer  and/or  quantitative  alterations 
in  melanocytes.  Common  dyschromias  include  melasma, 
post-inflammatory  hyperpigmentation,  and  vitiligo. 

Melasma  is  a common  disorder  of  hyperpigmentation 
in  which  typical  brown  or  grayish  brown  macules  appear 
on  the  face,  including  the  cheeks,  forehead,  upper  lip, 
and  chin.  Although  the  condition  occurs  in  all  racial-eth- 
nic groups,  it  tends  to  be  most  common  in  darker-skinned 
individuals  and  it  is  observed  most  often  in  women. 

Factors  implicated  in  the  pathology  of  melasma  include 
ultraviolet  radiation,  oral  contraceptives,  pregnancy,  and 
cosmetics.  Three  clinical  patterns  of  hyperpigmentation 
are  recognized:  malar,  centrofacial,  and  mandibular.  Histo- 
logical patterns  of  pigmentation  include  epidermal,  der- 
mal, and  a mixed  variety  in  which  excess  pigment  is 
deposited  in  both  the  epidermis  and  dermis.  Current  thera- 
pies for  melasma  are  predicated  on  the  severity  of  clinical 
lesions.  For  patients  with  mild  to  moderate  disease,  mono- 
therapies include  topical  2%  and  4%  hydroquinone,  azela- 
ic  acid,  kojic  acid,  tretinoin,  and  alpha  hydroxy  acids.  Of 
these,  hydroquinone  remains  the  gold  standard.  For 
patients  with  moderate  to  severe  involvement,  approaches 
using  combinations  of  the  aforementioned  bleaching 
agents  in  conjunction  with  superficial  chemical  peels  work 
best.  One  cannot  overemphasize  the  importance  of  daily 
use  of  broad-spectrum  sunscreens  in  treating  melasma. 

Post-inflammatory  hyperpigmentation  is  character- 
ized by  macules  or  patches  of  hyperpigmentation  that 
develop  in  response  to  cutaneous  injury.  Excess  pigment 
deposition  may  be  confined  to  the  epidermis  or  occur  in 
both  the  epidermis  and  dermis.  As  with  melasma,  post- 
inflammatory  hyperpigmentation  tends  to  be  most 
severe  in  darker  racial-ethnic  groups.  Pigmentary 
lesions  occur  at  the  site  of  cutaneous  injury,  and  so  may 
appear  on  any  area  of  the  body.  Post-inflammatory 
hyperpigmentation  is  caused  by  a variety  of  inflamma- 
tory disorders  including  acne  and  eczematoid,  papu- 
losquamous, and  vesiculo  bullous  conditions.  If  the 
underlying  inciting  disease  is  treated,  in  contrast  to 
melasma,  post-inflammatory  hyperpigmentation  may 
remain  quiescent  or  improve  with  time.  Most  patients 
require  some  form  of  therapeutic  intervention,  however. 
Therapies  include  topical  bleaching  agents  (see  melas- 
ma). Combination  therapies  using  topical  bleaches  in 
conjunction  with  superficial  chemical  peels  may  be  ben- 
eficial in  patients  with  severe  disease  affecting  facial 
areas.  Therapeutic  response  often  correlates  with  the 
depth  of  pigment  deposition,  i.e.  deposition  in  the  der- 
mis alone  vs  deposition  in  both  the  epidermis  and  der- 
mis. Maximal  results  are  achieved  in  patients  with  only 
epidermal  hyperpigmentation.  Significant  clinical 
improvement  can  be  induced  in  many  patients  with  epi- 
dermal and  dermal  pigment  deposition,  however,  via 
induction  of  a decrease  in  epidermal  melanin. 

Vitiligo  is  a common  disorder  of  hypopigmentation 
affecting  1%  to  2%  of  the  population.  Macules  or  patch- 
es of  depigmentation  occur  in  a localized,  acral,  acral- 
facial,  generalized  or  segmental  distribution.  The  dis- 
ease has  an  equal  incidence  in  all  racial  groups.  It  is 


most  evident  in  darker  racial-ethnic  groups,  however, 
because  of  of  the  striking  contrast  between  depigment- 
ed  and  normal  skin.  Because  of  the  profound  cosmetic 
disfigurement,  patients  often  experience  severe  emo- 
tional trauma.  Histologically  the  disease  is  character- 
ized by  an  absence  of  cutaneous  melanocytes.  Proposed 
theories  of  destruction  of  melanocytes  include  autoim- 
mune, neural,  autocytotoxic,  biochemical,  and  viral 
mechanisms.  Autoimmune  diseases  are  increased  in 
vitiligo  patients.  Thirty  percent  of  patients  show  evi- 
dence of  thyroid  dysfunction.  Despite  advances  in  treat- 
ment of  vitiligo,  dermatologists  and  non-dermatologists 
regularly  inform  patients  that  all  treatments  are  ineffec- 
tive. These  statements  are  mythical,  fallacious,  and 
frustrating.  Treatment  planning  is  based  on  the  extent  of 
cutaneous  surface  involvement  and  progression  of  the 
disease.  Therapies  include  topical  steroids,  systemic 
steroids  (for  extensive,  progressive  disease),  topical  and 
oral  photochemotherapy  and  immunomodulators.  In 
addition,  isolated  stable  lesions  can  be  treated  by  a vari- 
ety of  surgical  grafting  procedures.  Therapeutic  repons- 
es are  enhanced  in  children  with  vitiligo.  Many  patients 
achieve  moderate  to  excellent  repigmentation.  If  repig- 
mentation efforts  fail  in  patients  with  extensive  depig- 
mentation affecting  more  than  50%  of  the  cutaneous 
surface,  therapy  using  monobenzone  may  be  a viable 
alternate. 

Despite  many  of  the  prevailing  myths  regarding 
dyschromias,  there  are  safe  and  efficacious  therapies 
available  for  treatment  of  a variety  of  common  disor- 
ders of  pigmentation. 

PEARL  E.  GRIMES,  MD 

Los  Angeles,  California 
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Patient-Applied  Treatment  for  External 
Genital  Warts:  The  Time  has  Come 

Guidelines  published  by  the  Centers  for  Disease  Con- 
trol and  Prevention  and  the  consensus  of  a recent  Amer- 
ican Medical  Association  panel  have  categorized  two 
treatment  approaches  for  external  genital  warts:  patient- 
applied  and  provider-administered. 

Provider-administered  therapies  include  trichloro- 
acetic acid,  bichloracetic  acid,  podophyllin  resin, 
cryotherapy,  intralesional  interferon,  surgical  removal, 
and  laser  surgery.  Patient-applied  therapies  include  podo- 
filox  solution  or  gel  and  imiquimod  cream. 

Podofilox  is  an  antimitotic  drug  which  may  also  dam- 
age endothelial  cells.  Patients  apply  podofilox  twice 
daily  for  3 days  followed  by  4 days  off  treatment.  Four 
such  treatment  cycles  constitute  a course  of  treatment. 
Imiquimod  is  an  interferon  and  Th-1  cytokine  inducer. 
Patients  apply  the  cream  3 times  weekly  (on  alternate 
days)  for  up  to  16  weeks. 
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While  all  of  these  modalities  are  eventually  effective  in 
rendering  patients  wart-free,  complex  factors  influence 
treatment  selection  by  both  patient  and  provider.  There  is 
clearly  no  ideal  treatment  for  all  patients  or  for  all  warts. 

Genital  warts  are  caused  by  the  low-risk  genital  human 
papillomaviruses  (HPV)  types,  predominantly  HPV  6. 
While  at  least  50%  of  the  sexually  active  population  in  the 
U.S.  are  infected  with  one  or  more  HPVs,  only  1%  have 
external  genital  warts.  These  HPV  types  have  little,  if  any, 
malignant  potential.  As  we  have  learned  to  distinguish 
these  types  from  the  high-risk  types  associated  with  cer- 
vical cancer,  there  has  been  a general  tendency  toward 
less  aggressive  therapy. 

The  goal  of  treatment  of  genital  warts  is  the  removal 
of  symptoms,  which  can  be  emotional  as  well  as  physi- 
cal. Physical  symptoms  include  pain,  burning,  and 
bleeding  and  are  relatively  rare.  The  emotional  impact  of 
having  active  viral  STD  is  significant,  however. 

While  there  is  no  convincing  evidence  that  patient- 
applied  therapies  are  superior  to  provider-administered 
therapies,  an  important  consideration  is  patient  prefer- 
ence. In  the  long  term,  the  major  effect  of  genital  warts 
on  many  patients  is  not  the  bumps  or  growths,  but  rather 
the  emotional  consequences  of  this  infection  on  them, 
their  relationships,  and  their  sexuality.  The  availability 
of  patient-applied  therapies  allows  the  patient  to  have 
some  control  over  this  difficult  problem. 

The  major  question  is  whether  the  patient  wishes  the 
physician  to  treat  the  warts  or  wishes  to  treat  the  warts 
him/herself.  In  addition,  there  is  a need  for  education  about 
the  natural  history  of  HPV  infection.  Although  HPV  infec- 
tion and  external  genital  warts  are  common,  many  patients 
before  diagnosis  have  heard  of  neither. 

KARL  R.  BEUTNER,  MD,  PhD 
Vallejo,  California 

REFERENCES 

Tyring  S,  Edwards  L,  Cherry  LK.  Ramsdell  WM.  Kotner  S,  Greenberg  MD. 
Vance  JC,  Bamum  G,  Dromgoole  SH.  Killey  FP,  Toter  T.  Safety  and  efficacy  of  0.5% 
podofilox  gel  in  the  treatment  of  anogenital  warts.  Arch  Dermatol  1998;  134:33-38 

Beutner  KR,  Tyring  SK,  Trofatter  KF,  Douglas  JM,  Spruance  S,  Owens  ML, 
Fox  TL.  Hougham  AJ,  Schmitt  KA.  Imiquimod,  a patient-applied  immune-re- 
sponse modifier  for  treatment  of  external  genital  warts.  Antimicrob  Agents 
Chemother  1998;  42:789-794 

Edwards  L,  Ferenczy  A,  Eron  L,  et  al.  Self-administered  topical  5%  imiquimod 
cream  for  external  anogenital  warts.  HPV  Study  Group.  Human  Papillomavirus. 
Arch  Dermatol  1998;  134:25-30 

Lasers  for  Removing  Unwanted  Hair 
and  Rejuvenating  Skin 

The  use  of  lasers  for  treating  a variety  of  skin  diseases 
demonstrates  the  precision  and  selectivity  provided  by 
these  devices  that  reduce  the  risk  of  complications  and 
enhance  the  opportunity  for  a satisfactory  outcome.  Sever- 
al of  the  newest  uses  for  lasers  are  removing  unwanted  hair 
and  rejuvenating  sun-damaged  or  aged  skin. 

Removal  of  hair  with  little  discomfort  and  excellent 
long-term  results  by  light  from  lasers  or  non-laser  sources 
can  be  accomplished  with  two  different  techniques.  The 
first  technique  employs  the  topical  introduction  of  a car- 


bon-based material  in  mineral  oil  into  the  hair  follicle  that 
absorbs  infrared  light  from  a Q-switched  NdiYAG  laser. 
The  mechanism  of  action  for  this  technique  is  a combina- 
tion of  thermal  and  mechanical  injury  to  the  germinative 
cells  of  the  follicle  that  are  in  contact  with  the  carbon  par- 
ticles. A second  technique  uses  the  absorption  of  light  by 
melanin — found  between  matrix  cells  in  the  hair  bulb  and 
in  the  structural  elements  of  the  hair  shaft  medulla,  cortex 
and  cuticle — to  injure  the  hair  follicle.  The  mechanism  of 
action  for  this  group  of  lasers  is  largely  thermal.  In  order 
to  have  an  effect  on  hair  growth,  precise  damage  must  be 
done  to  follicle  germinal  cells.  Since  the  absorption  spec- 
trum for  melanin  is  broad,  many  wavelengths  of  light  from 
several  different  devices  can  be  used  to  remove  hair.  The 
Food  and  Drug  Administration  (FDA)  has  given  clearance 
for  treating  unwanted  hairs  to  the  long-pulse  ruby,  the 
alexandrite  and  diode  lasers  as  well  as  an  intense  light 
source.  Some  of  these  devices  use  contact  or  spray  cooling 
to  reduce  thermal  injury  to  the  pigmented  epidermis  as  the 
treatment  is  being  performed.  The  use  of  non-laser  light 
from  a flashlamp  that  produces  an  intense  source  of  white 
light  that  is  filtered  to  deliver  wavelengths  greater  than  590 
nm  for  effectively  removing  unwanted  hair  has  recently 
been  reported.  This  system  allows  adjustments  in  both  the 
pulse  duration  and  wavelength,  depending  on  the  clinical 
situation  and  the  color  the  patient's  skin  and  hair  to  provide 
additional  flexibility. 

All  current  treatment  techniques  for  removing  hair  are 
performed  in  ambulatory  settings  either  without  anesthe- 
sia or  with  topical  anesthesia  alone.  The  treatment  may 
produce  minimal  postoperative  edema  or  transient  ery- 
thema lasting  24-48  hours.  Although  hair  follicles  have 
tremendous  regenerative  capabilities  that  vary  greatly 
from  individual  to  individual  and  from  one  anatomic  site 
to  another,  typically  a delay  in  hair  regrowth  will  average 
3-6  months  after  a single  treatment.  Treating  the  same 
area  sequentially  as  hairs  begin  to  regrow  improves  the 
response  by  reducing  the  caliber  and  lightening  the  color 
of  the  remaining  hairs  and  increasing  the  number  that  are 
permanently  removed.  Recently,  the  long-pulse  ruby 
laser  has  received  FDA  clearance  to  use  the  term  “per- 
manent reduction”  in  hair  following  treatment,  based  on 
analysis  of  long-term  followup  data.  Unlike  the  tech- 
nique employed  with  electrolysis,  which  treats  only  one 
hair  at  a time,  all  of  these  new  devices  allow  for  the 
simultaneous  treatment  of  many  hairs  with  a single  pulse 
of  light,  so  that  relatively  large  areas  of  involvement, 
such  as  the  legs,  chest  or  back,  can  be  treated  quickly. 
The  cost  of  performing  this  treatment  is  generally  depen- 
dent on  the  size  of  the  treatment  area  and  the  time 
required  to  perform  the  treatment. 

Treatment  options  for  rejuvenation  of  sun-damaged  or 
aged  skin  have  been  radically  changed  by  the  recent 
introduction  of  short-pulsed,  high-energy  carbon  dioxide 
lasers.  These  devices  precisely  remove  the  solar  dam- 
aged epidermis  and  dermis,  tighten  collagen,  and  greatly 
improve  the  appearance  of  most  patients.  However, 
reports  of  prolonged  erythema,  occasional  scarring,  and 
permanent  hypopigmentation  reduced  the  acceptance  of 
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this  technique  and  led  to  the  introduction  of  the 
erbium:YAG  laser  for  skin  rejuvenation.  The  high  coeffi- 
cient of  absorption  by  water  for  the  erbium:YAG  laser 
greatly  minimizes  the  amount  of  unwanted  collateral 
thermal  injury,  speeds  healing  time  and  reduces  postop- 
erative erythema.  The  erbium:YAG  laser  technique  is 
generally  most  useful  for  younger  patients  or  those  indi- 
viduals with  early  signs  of  photodamage.  This  is  due  to 
the  fact  that  many  more  repetitions  or  passes  are  required 
during  the  single  treatment  session  to  achieve  the  same 
depth  of  ablation  as  with  the  carbon  dioxide  laser.  How- 
ever, reduction  in  side  effects  with  this  laser  system  make 
it  a welcome  addition  to  the  techniques  used  in  treating 


sun-damaged  or  aged  skin.  The  cost  of  performing  laser 
skin  resurfacing  is  generally  similar  or  slightly  higher 
than  the  cost  associated  with  the  older  dermabrasion 
technique  but  with  the  added  benefits  of  greater  preci- 
sion, rapid  healing  and  a more  predictable  outcome. 

RONALD  G.  WHEELAND,  MD 
Santa  Fe.  New  Mexico 
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Alerts,  Notices,  and  Case  Reports 


A Novel  Approach  to  Under- 
standing a Mysterious  Murmur 
in  a Young  Adult  After  Surgical 
Repair  of  Tetralogy  of  Fallot 

COL  JAMES  B.  KINNEY,  JR,  MC,  USA 

VINCENT  B.  HO,  MD 

CPT  KATHERINE  M.  MIZELLE,  MC,  USAR 

Tacoma,  Washington 

DAVID  J.  SAHN,  MD 

Portland,  Oregon 


The  development  of  bronchopulmonary  collateral  arter- 
ies is  a natural  response  in  patients  bom  with  cyanotic 
congenital  heart  disease.1  Even  after  successful  corrective 
surgery,  these  collateral  arteries  may  remain  a concern: 
they  can  be  responsible  for  unusual  murmurs,  clinical 
symptoms,  or  hemodynamic  changes  resulting  from  the 
increase  in  pulmonary  blood  flow.  Despite  earlier  suc- 
cessful surgical  management  for  tetralogy  of  Fallot,  a 
young  adult  had  a persistent  loud  continuous  murmur,  the 
origin  of  which  was  unknown.  Doppler  ultrasound  sug- 
gested the  presence  of  bronchopulmonary  collateral  ves- 
sels. Breath-hold  gadolinium-enhanced  magnetic  reso- 
nance angiography  (MRA)  clearly  delineated  a large 
bronchopulmonary  collateral  artery.  The  MRA  technique 
and  case  history  are  described. 

Report  of  a Case 

Our  patient,  a 29-year-old  woman,  was  bom  with  a heart 
murmur  that  was  originally  believed  to  be  a ventricular 
septal  defect.  Beginning  at  6 months  of  age,  she  began  to 
develop  questionable  cyanosis.  Cardiac  catheterization  at 
12  months  of  age  established  the  diagnosis  of  tetralogy  of 
Fallot  (pulmonary  stenosis,  ventricular  septal  defect,  dex- 
traposition  of  the  aorta,  and  hypertrophy  of  the  right  ven- 
tricle). No  collateral  vessels  were  found,  but  an  occlusion 
aortogram  was  not  performed.  Although  the  patient  expe- 
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rienced  gradually  worsening  cyanosis,  because  of  surgical 
risk  and  general  management  strategies  at  the  time,  it  was 
not  until  she  was  5 years  old  that  her  parents  consented  to 
open  heart  surgery,  which  was  just  beginning  to  be  per- 
formed on  children  in  her  community. 

At  surgery,  the  ventricular  septal  defect  was  closed 
with  a patch,  while  a pericardial  patch  was  used  to 
enlarge  the  pulmonary  outflow  tract.  No  comment  was 
made  by  the  surgical  staff  about  the  atrial  septum.  A 
repeat  cardiac  catheterization  2 years  after  surgery 
demonstrated  an  oxygen  step-up  at  the  atrial  level,  but 
the  repair  was  otherwise  thought  to  be  adequate.  Again, 
no  large  bronchopulmonary  vessels  were  identified. 

Twenty-three  years  later,  having  moved  to  a different 
city,  the  patient  experienced  insidious  onset  of  dyspnea 
with  exertion  and  was  referred  to  an  adult  cardiology 
service.  On  physical  examination,  she  had  a grade  2/6 
systolic  ejection  murmur  over  the  base  of  the  heart  and 
a grade  3/4  decrescendo  diastolic  murmur  at  the  mid-left 
sternal  border.  One  observer  detected  a second  continu- 
ous murmur  in  the  right  chest. 

Left  and  right  heart  catheterization  was  performed 
with  angiography.  The  repair  was  demonstrated  to  be 
intact.  There  was  a 40-mm  systolic  right  ventricular  to 
pulmonary  artery  gradient.  A main  pulmonary  artery 
arteriogram  documented  severe  pulmonary  insufficien- 
cy, and  a large  atrial  septal  defect  shunt  was  seen  on 
levophase.  By  oximetry,  the  pulmonary  to  systemic  flow 
for  the  shunt  across  the  atrial  septal  defect  was  calculat- 
ed to  be  3:1.  An  ascending  aortogram  performed  just 
above  the  aortic  valve  failed  to  identify  any  specific  col- 
lateral vessels;  however,  there  was  a suggestion  of  con- 
trast dye  in  the  right  lung  on  retrospective  review  of  the 
permanent  filmed  cine  angiogram. 

The  patient  underwent  repeat  surgery  with  a patch  clo- 
sure of  the  atrial  septal  defect,  and  a homograft  pul- 
monary valve  was  placed.  The  patient  recovered 
uneventfully  and  was  asymptomatic.  One  year  later  her 
follow-up  exam  revealed  a grade  2/6  to  3/6  continuous 
murmur  over  the  right  chest  and  back.  A Doppler  ultra- 
sound study  suggested  some  arterial  flow  shunting  into 
the  right  lung,  but  the  air-filled  lung  in  the  region  in  ques- 
tion precluded  high  quality  imaging.  Because  she  was 
asymptomatic,  the  patient  was  resistant  to  invasive  repeat 
cardiac  catheterization.  She  was  referred  to  the  pediatric 
cardiology  service  to  solicit  additional  recommendations. 

To  evaluate  the  origin  of  the  Doppler  signal  in  the 
right  lung,  an  MRA  was  performed  using  a 1.5-tesla 
magnetic  resonance  scanner  (General  Electric  Medical 
Systems,  Signa  version  5.4,  Milwaukee,  WI).  Standard 
electrocardiogram-gated  spin-echo  T1 -weighted  images 
were  obtained  in  coronal,  axial,  and  sagittal  planes.  On 
axial  T1 -weighted  images,  there  was  interruption  of  the 
right  lateral  wall  of  the  descending  aorta,  suggesting  a 
dilated  bronchial  collateral  artery.  A coronal  breath-hold 
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ABBREVIATIONS  USED  IN  TEXT 

MRA  = magnetic  resonance  angiography 


three-dimensional  spoiled  gradient  echo  MRA  (repeti- 
tion time  11  msec,  echo  time  1.9  msec,  flip  angle  45 
degrees,  one  excitation)  of  the  pulmonary  vasculature 
was  performed  in  conjunction  with  a 40-ml  hand-inject- 
ed intravenous  bolus  of  gadolinium-chelate  contrast 
medium  (Prohance,  Bracco  Diagnostics,  Princeton,  NJ).2 
The  MRA  revealed  a large  bronchial  collateral  artery 
originating  from  the  descending  aorta  and  draining  into 
the  hilus  of  the  right  lung  (Figure  1 ). 

After  diagnosis,  the  patient  moved  away  from  the 
area.  She  was  counseled  regarding  catheterization  pro- 
cedures to  occlude  the  collateral  artery  and,  at  last  fol- 
low-up, intended  to  undergo  an  occlusion  procedure. 

Discussion 

Large  bronchopulmonary  collateral  arteries  are  a chal- 
lenge in  managing  the  patient  with  surgically  corrected 
congenital  cyanotic  heart  disease.  The  flow  through  the 
collateral  arteries  will  continue  to  function  as  if  there  had 
been  no  corrective  intracardiac  procedure.34  If  a bron- 
chopulmonary collateral  artery  enlarges  substantially,  the 
additional  pulmonary  flow  “competes”  with  the  normal 
pulmonary  perfusion,  resulting  in  an  increased  mean  pul- 
monary artery  pressure,  and  eventually,  increased  pul- 
monary vascular  resistance.  In  addition,  an  expanding 
serpiginous  collateral  vessel  may  erode  tissue  of  the 
affected  lung.5  Collateral  flow  has  become  an  increased 
concern  since  the  introduction  of  the  Fontan  procedure, 
as  any  competing  circulation  jeopardizes  the  long-term 
prognosis  of  the  patient  undergoing  that  procedure.6 

When  identified,  bronchopulmonary  collateral  arter- 
ies can  often  be  occluded  with  Gianturco  coils,  sponges, 
or  balloons  in  the  cardiac  catheterization  laboratory.7 
However,  no  standard  noninvasive  screening  method  for 
identifying  these  arteries  has  been  developed.  Gadolini- 
um-enhanced MRA  has  been  successfully  used  to  study 
branch  vessels  arising  from  the  thoracic  aorta  in  adults.2 
Encouraged  by  the  experience  of  Vick  et  al.8  with  cine 
gradient-echo  magnetic  resonance  evaluation  of  collater- 
al arteries,  we  performed  breath-hold  gadolinium- 
enhanced  MRA  to  better  delineate  the  clinically  suspect- 
ed bronchopulmonary  collateral  vessel  in  our  patient. 

Gadolinium-enhanced  MRA  images  parallel  tradi- 
tional angiograms  and  are  readily  interpreted  by  sur- 
geons and  interventional  cardiologists.  By  all  parame- 
ters, the  gadolinium-enhanced  images  clearly  eclipsed  in 
detail  the  evanescent  noncontrast  studies.  Although  Vick 
et  al.8  have  shown  cine  gradient-echo  magnetic  reso- 
nance to  be  adequately  sensitive  for  identifying  the  pres- 
ence of  significant  bronchopulmonary  collateral  arteries, 
we  propose  that  gadolinium-enhanced  MRA  should  be 
considered  as  an  alternative,  and  possibly  superior, 


Figure  1. — Gadolinium-enhanced  three-dimensional  MRA.  Coro- 
nal, single-voxel  reformation  from  a 46-second  breath-hold  acqui- 
sition clearly  demonstrates  the  dilated  bronchial  collateral  emanat- 
ing from  the  right  side  of  the  descending  thoracic  aorta  (arrow). 


method  for  managing  cooperative  adolescents  and  adults 
with  postoperative  cyanotic  heart  disease.  The  described 
gadolinium-enhanced  MRA  is  a three-dimensional  tech- 
nique that  promises  higher  resolution  than  the  two- 
dimensional  cine  gradient-echo  and  can  be  performed  in 
less  time  for  a given  anatomic  region. 

It  is  also  apparent  from  this  case  that  regional  differ- 
ence in  blood  flow  distribution  (probably  the  major 
determinant  of  collateral  vessel  growth)  may  exist  even 
after  apparently  successful  repair  in  tetralogy  of  Fallot, 
and  continued  surveillance  is  required. 
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Constrictive  pericarditis  (CP)  is  present  when  a thick- 
ened and  adherent  pericardium  restricts  diastolic  filling  of 
the  heart.  Tuberculosis  was  once  a common  cause  of  CP, 
whereas  nowadays  most  cases  are  idiopathic.1  Previously 
known  as  Pick’s  Disease,  CP  often  is  referred  to  as  pseudo- 
cirrhosis because  it  clinically  can  mimic  chronic  liver  dis- 
ease.23 Patients  with  CP  frequently  have  hepatomegaly, 
marked  pitting  lower  extremity  edema,  and  ascites  with 
liver  function  tests  indicative  of  passive  congestion.  The 
key  differentiation  from  liver  disease  is  the  elevated  jugu- 
lar venous  pressure.  The  possible  presence  of  Kussmaul’s 
sign  and  the  pericardial  knock  also  help  distinguish  CP. 
Echo-Doppler  cardiography,  a diagnostic  tool,  excludes 
other  diseases  and  has  the  superior  ability  to  evaluate  dias- 
tolic flow  and  function.  Patients  suspected  of  having  CP 
should  undergo  right  heart  catheterization  in  order  to  doc- 
ument equalization  and  elevation  of  filling  pressures.  With 
the  improvement  of  imaging  techniques,  the  diagnosis  can 
be  supported  by  CT  or  MRI  scanning  with  a high  degree 
of  sensitivity.  The  dramatic  improvement  resulting  from 
pericardial  stripping  in  patients  who  have  not  progressed 
to  advanced  stages  of  heart  failure  points  to  the  importance 
of  recognizing  this  uncommon  yet  potentially  curable 
form  of  heart  failure. 

Clinical  Presentation 

A 48-year-old  man  was  referred  to  a clinic  with  a three- 
year  history  of  anasarca  and  lower  extremity  edema 
which  were  partially  responsive  to  the  medications  lasix 
and  spironolactone.  The  patient  was  told  his  symptoms 
were  partially  a result  of  his  history  of  alcohol  abuse. 
Although  he  had  suffered  chronic  obstructive  lung  disease 
with  an  FEV 1 of  66%  of  normal,  he  had  not  had  tubercu- 
losis and  was  PPD  negative.  His  medications  were  lasix 
60  mg.  BID  and  spironolactone  50  mg.  QD.  On  physical 
examination  his  blood  pressure  was  115/63;  pulse,  87; 
respirations,  18;  and  he  was  not  febrile.  There  was  a pul- 
sus paradoxus  of  15  mmHg.  He  had  no  spider  angioma  or 
icterus.  His  neck  veins  were  distended,  and  his  lungs  were 
clear  to  auscultation.  On  cardiac  exam  he  had  a regular 
rhythm,  with  a soft  I/VI  systolic  murmur  at  the  apex.  He 
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had  an  enlarged  liver  percussed  at  20  cm,  a fluid  wave 
with  bulging  flanks,  and  marked  pitting  edema  to  his 
knees  bilaterally  (Table  1). 

The  patient  was  referred  to  cardiology  for  a right  and 
left  heart  catheterization  and  biopsy.  Right  heart 
catheterization  was  consistent  with  diastolic  equaliza- 
tion of  pressures  (Figure  1 ),  and  hemodynamic  repre- 
sentation of  Kussmaul’s  sign  was  seen  (Figure  2). 
Simultaneous  right  and  left  heart  catheterization  showed 
elevation  and  equalization  of  right  sided  and  left  sided 
diastolic  filling  pressures,  with  characteristic  dip  and 
plateau  (Figures  3 and  4).  The  patient’s  arterial  tracing 
demonstrated  a pulsus  paradoxus  of  15  mmHg  (Figure 
5).  No  evidence  of  left  to  right  shunt  by  sampling  venous 
blood  in  the  right  heart  chambers  was  noted. 

The  patient  underwent  non  contrast  computed  tomog- 
raphy of  the  chest  which  confirmed  a thickened  peri- 
cardium of  5 mm  (normal  <4  mm),  and  pericardial  strip- 
ping resulted  in  marked  resolution  of  his  symptoms. 

This  case  demonstrates  the  clinical  similarities  of  CP 
and  chronic  liver  disease,  yet  also  points  out  features  that 
distinguish  the  two.  Most  importantly,  the  jugular  venous 
pressure  (JVP)  of  the  CP  patient  is  elevated,  but  is  usual- 
ly normal  in  patients  with  cirrhosis.  In  fact,  astute  obser- 
vation reveals  a sudden  collapse  of  the  JVP  (rapid  y- 
descent)  in  patients  with  CP  (Figure  2).  Furthermore, 
patients  with  long-standing  cirrhosis  usually  have  small 
nodular  livers,  and  patients  with  CP  frequently  have 
enlarged,  smooth  livers.  The  liver  function  tests  in 
patients  with  CP  may  have  a pattern  of  passive  congestion 
with  more  prominent  elevations  of  alkaline  phosphatase 
and  GGT  than  transaminases,  and  cirrhotic  patients  often 
have  more  diminished  synthetic  function  with  decreased 
albumen  and  elevated  protime  and,  possibly,  elevated 
transaminases  (Table  2).  Because  of  CP  chronicity,  the 
finding  of  decreased  liver  synthetic  function  with  a 
depressed  serum  albumen  makes  the  liver  function  tests 
poor  for  distinguishing  CP  from  chronic  liver  disease. 

Although  an  elevated  JVP  can  help  distinguish  patients 
with  CP  from  patients  with  cirrhosis,  the  conditions  of 
cardiac  tamponade,  right  ventricular  infarction,  and 
restrictive  cardiomyopathy  all  can  produce  an  elevated 
JVP  and  appear  clinically  similar  to  CP.  A rapid  y-descent 
of  the  JVP  supports  the  diagnosis  of  CP.  In  addition,  the 
pericardial  knock  is  only  found  in  CP,  but  it  is  heard  in 
just  one-third  to  one-half  of  cases.4  The  pericardial  knock, 
heard  best  with  the  diaphragm  of  the  stethoscope,  occurs 
0.6-0.12  seconds  after  S2- — not  to  be  confused  with  an  S3, 
which  is  of  lower  frequency — and  corresponds  to  the 
rapid  cessation  of  ventricular  filling.4  Given  the  variable 
degree  in  which  various  physical  findings  are  recorded  in 
the  literature  (Table  3),2-3-5"7  one  is  often  left  with  the  dif- 
ferential diagnosis  of  CP,  tamponade,  and  restrictive  car- 
diomyopathy when  embarking  on  the  diagnostic  workup. 

Introduction 

Constrictive  pericarditis,  defined  as  impedance  to  dias- 
tolic filling  caused  by  a fibrotic  pericardium,  may  be  a 
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ABBREVIATIONS  USED  IN  TEXT 

J VP  = jugular  venous  pressure 
MRI  = magnetic  resonance  imaging 
CP  = constrictive  pericarditis 
CT  = computed  tomography 


long-term  consequence  of  chronic  pericarditis  following 
an  acute  episode.  The  visceral  and  parietal  pericardium 
usually  become  adherent  with  obliteration  of  the  peri- 
cardial space,  but  in  some  cases  the  constricting  process 
is  formed  by  the  visceral  pericardium  (epicardium) 
alone.58  As  the  disease  progresses,  calcium  deposition 
may  occur  with  further  thickening  and  stiffening  of  the 
pericardium.  Constriction  is  usually  symmetric  although 
localized  areas  or  bands  of  constriction  have  been 
reported.910  The  term  effusive  constrictive  pericarditis, 
popularized  by  Hancock,  is  used  to  refer  to  cases  in 
which  constrictive  pericarditis  coexists  with  a tense  peri- 
cardial effusion.11 

History 

Descriptions  of  diseases  of  the  pericardium  have  a long 
history  and  date  back  as  far  as  Egyptian  and  Greek  civ- 
ilizations. One  of  the  early  descriptions  of  CP  was  by 
Richard  Lower  in  1669  who  described  a patient  with 
dyspnea  and  an  intermittent  pulse.  Kussmaul,  in  1873, 
coined  the  term  pulsus  paradoxus  for  the  phenomenon 
of  an  intermittent  loss  of  pulse  during  inspiration 
despite  still  hearing  the  heartbeat.  In  1896,  the  term 
Pick’s  disease  was  given  to  patients  who  had  ascites 
and  hepatomegaly  (pseudocirrhosis)  in  the  setting  of 
CP.  See  Table  4 for  a summary  of  major  historical 
events.212 


Figure  1. — Right  atrial,  right  ventricular,  pulmonary  artery,  and 
pulmonary  capillary  wedge  hemodynamic  tracings  from  a 
patient  with  CP.  Note  the  diastolic  equalization  of  pressures  (less 
than  5 mm  difference)  and  the  pronounced  x and  y descent  of 
the  right  atrial  tracing. 


Pathophysiology 

The  normal  pericardium — a strong,  thin  sac  surround- 
ing the  heart  with  fibrous  tissue  extending  to  the  adven- 
titia of  the  great  vessels — is  composed  of  two  layers:  a 
tough,  fibrous  layer  (the  parietal  pericardium)  and  a 
smooth,  serous  layer  (the  visceral  pericardium)  which  is 
intimately  apposed  to  the  heart’s  surface  and  epicardial 
fat.  The  normal  visceral  and  parietal  pericardium  allow 
the  heart  to  move  around  freely  with  uninhibited  expan- 
sion of  the  cardiac  chambers  during  diastole.  This 
expansion  provides  for  an  unimpeded  atrial  contribu- 
tion to  diastolic  filling,  which  has  been  reported  to 
increase  cardiac  output  by  as  much  as  30%.  With  CP, 
however,  the  thickened,  fibrotic  pericardium  has  a rela- 
tively fixed  diastolic  volume  which  does  not  allow  for 


Figure  2. — Kussmaul's  sign  on  hemodynamic  tracing.  Note  the  Figure  3. — Simultaneous  right  ventricular  and  left  ventricular 
exaggerated  x and  y descent  particularly  during  inspiration.  tracings.  Note  the  close  approximation  of  diastolic  pressures. 
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Pulsus  Paradoxus  (or  Pulsus  Exaggeratus) 


Figure  4. — Simultaneous  right  ventricular  and  left  ventricular 
tracings.  Note  the  near  equalization  of  diastolic  pressures,  the 
rapid  filling  wave  (V)  which  are  most  pronounced  following  a 
premature  ventricular  contraction. 


Figure  5. — Aortic  pressure  tracing  demonstrating  a greater  than 
15  mm  respiratory  change  in  systolic  pressure  consistent  with 
pulsus  paradoxus  (or  pulsus  exaggeratus). 


complete  unimpeded  filling.  The  cardiac  chambers  fill 
freely  in  early  diastole  because  the  volume  in  the  car- 
diac chambers  is  low.  But,  as  the  cardiac  chambers 
rapidly  fill,  and  the  volumes  reach  the  threshold  set  by 
the  thickened  noncompliant  pericardium,  diastolic  fill- 
ing is  abruptly  halted.  This  sudden  cessation  may  con- 
tribute to  the  exaggerated  effect  of  ventricular  interde- 
pendence (or  coupling)  with  relatively  more  blood  in 
the  right  atrium  and  right  ventricle  than  in  the  left  sided 
chambers  during  inspiration  (Figure  6). 

Pressure  tracings  of  ventricular  filling  in  patients 
with  CP  show  that  nearly  all  ventricular  filling  occurs  in 
the  first  third  of  diastole  with  little  filling  after  this 
because  of  the  restraining  effect  of  the  thickened  peri- 
cardium. This  drop  in  activity  accounts  for  the  rapid  y- 
descent  and  plateau  seen  in  the  JVP  on  physical  exam, 
and  in  the  right  atrial,  right  ventricular  and  left  ventricu- 
lar pressure  tracings  during  cardiac  catheterization.  The 


TABLE  1 —Laboratory  Results 

Urinalysis:  normal  with  no  protein 
Alkaline  Phosphatase:  1 53  SCOT:  26  SCPT:  1 8 

Total  Bilirubin:  1 .9  Albumen:  3.9  Protime:  1 1 .8  (INR  = 1 .0) 
BUN:  13  Creatinine:  1.1  WBC:  7.3  Hemoglobin:  15.5 

Hematocrit:  45.9%  Platelets:  226,000  MCV:  86 

CXR:  Normal  cardiac  sillhouette  without  pulmonary  venous  congestion 
EKG:  Normal  sinus  rhythm  with  borderline  low  voltage. 

Echocardiogram:  Biatrial  enlargement,  normal  valvular  function,  and  normal  right  ventricular 
and  left  ventricular  systolic  function  with  evidence  of  pericardial  thickening.  The  Doppler 
mitral  inflow  pattern  was  suggestive  but  not  diagnostic  of  constrictive  physiology. 


rapid  y-descent  represents  the  pressure  in  initial  unim- 
peded chamber  filling  of  early  diastole,  whereas  the 
plateau  represents  the  pressure  at  the  fixed  diastolic  vol- 
ume of  mid-  and  late  diastole  as  determined  by  the  thick- 
ened pericardium.  This  dip  and  plateau  on  hemodynam- 
ic tracings  is  known  as  the  “square  root  sign”  (Figure  4). 

The  fixed  diastolic  volume  determined  by  the  thickened 
pericardium  causes  both  right  and  left  heart  diastolic  pres- 
sures to  be  elevated  to  the  same  degree  (within  5 mmHg) 
in  all  four  cardiac  chambers.  Thus,  right  atrial  pressure, 
right  ventricular  diastolic  pressure,  and  pulmonary  capil- 
lary wedge  pressure  which  indirectly  represents  left  atrial 
and  left  ventricular  diastolic  pressures  may  all  be  nearly 
the  same  during  right  heart  catheterization,  a condition 
often  referred  to  as  diastolic  equalization  of  pressures 
(Table  5).  Furthermore,  simultaneous  right  and  left  ven- 
tricular pressure  tracings  reveal  almost  a superimposition 
of  the  diastolic  pressure  tracings  (Figures  3 and  4). 

The  mechanism  of  Kussmaul’s  sign  is  still  debated, 
although  one  explanation  is  that  the  rigid  pericardium  in  CP 
fails  to  transmit  intrathoracic  pressure  variations  to  the 
heart’s  chambers.13  Because  the  rigid  pericardium  in  CP 


TABLE  2 .—Liver  Function  Tests:  Passive  Congestion  vs.  Cirrhosis 


RV  Failure  Cirrhosis 

T.  Bili T TT 

Aik.  Phos TT  T 

AST/ALT  usually  nl  TT 

Albumen usually  nl  l 

PT/INR  T or  nl  TT 
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TABLE  3 — Prevalence  of  Various  Physical  Examination  Findings 

• Pulsus  paradoxus  usually  absent  (14-84%) 

• jugular  veins  distended  (99-1 00%)  - prominent  y-descent 

• Kussmaul's  sign 

• Pericardial  knock/S3  (5-55%) 

• Hepatomegaly  (70-1 00%) 

• Splenomegaly 

• Ascites 

• Peripheral  edema  (64-80%) 


does  not  allow  for  right  atrial  and  right  ventricular  expan- 
sion during  inspiration,  the  increased  venous  return  that 
occurs  in  inspiration  results  in  a rise  in  central  venous  pres- 
sure. Another  proposed  explanation  is  that  there  is  a normal 
inspiratory  increase  of  intra-abdominal  pressure  transmit- 
ted to  a tense  overly  filled  venous  system  caused  by  CP.14 
Figure  6 is  a schematic  drawing  demonstrating  the  mecha- 
nism of  pulsus  paradoxus  (the  drop  in  arterial  pulse  pres- 
sure during  respiration  [Figure  5]),  a sign  often  seen  in  CP. 
Occasionally,  cases  of  CP  are  seen  without  a pulsus  para- 
doxus since  the  thickened  pericardium  can  completely  iso- 
late the  heart  from  the  effects  of  respiration.4 

Etiology 

Tuberculosis  is  still  the  leading  cause  of  CP  in  develop- 
ing countries,  but  accounts  for  only  a minority  of  cases 
in  western  cultures.15  Most  cases  of  CP  in  developed 
countries  have  no  known  antecedents  although  the  pos- 
sibility has  been  suggested  that  these  cases  are  stem 
from  an  apparent  previous  episode  of  viral  pericarditis.3 


TABLE  4 —Major  Historical  Events  in  Constrictive  Pericarditis 

• 1 669  Richard  Lower  describes  a patient  with  dyspnea  and  intermit- 
tent pulse. 

• 1 842  Corrigan  describes  the  pericardial  knock  (bruit  de  frappement). 

• 1 873  Kussmaui  names  the  "paradadoxical  arterial  pulse,"  pulsus 
paradoxus. 

• 1 896  The  eponym  Pick's  disease  is  given  to  patients  with  constrictive 
pericarditis  who  have  ascites  and  hepatomegaly  (pseudocirrhosis). 

• 1 929  The  first  successful  pericardiectomy  in  the  United  States  is  per- 
formed by  Ed  Churchill. 

• 1935  Paul  Dudley  White  describes  7 of  15  patients  with  constrictive 
pericarditis  who  were  successfully  operated  on  at  the  Massachussetes 
General  Hospital. 

• 1946  Bloomfield  demonstrates  elevated  right  ventricular  pressure 
with  early  dip  and  plateau  in  patients  with  constrictive  pericrditis. 

• 1982  Isner  demonstrates  the  value  of  computed  tomography  in  the 
diagnosis  of  constrictive  pericarditis. 


The  frequency  of  radiation  therapy  as  a cause  can  be 
influenced  by  the  patients  recruited  to  the  series.  For 
example,  post-radiotherapy  was  cited  as  a cause  of  CP  in 
31%  of  patients  in  a Stanford  series  and  was  the  etiolo- 
gy in  only  5%  in  a Mayo  series.816  This  discrepancy 
likely  reflects  the  fact  that  Stanford  is  a large  referral 
center  for  patients  with  Hodgkin’s  disease  who  often 
receive  mediastinal  radiation.  The  list  of  etiologies  of 
CP  are  listed  in  Table  6.2'4 

Diagnostic  Evaluation 

Routine  studies  such  as  ECG  and  chest  radiographs  usu- 
ally are  helpful  only  in  supporting  a search  for  pericar- 


Normal  expiration 


Normal  Inspiration 


Constrictive  pericarditis 


Figure  6. — Schematic  drawing  of  the  proposed  physiology  of  pulsus  paradoxus.  Note  the  effects  of  inspiration  on  the  right  atrium 
and  right  ventricle  in  the  normal  heart  causing  bowing  of  the  interventricular  septum  and  a resultant  decrease  in  left  ventricular  pre- 
load and  therefore  a decreased  pulse.  In  constrictive  pericarditis,  however,  a thickened  and  rigid  pericardium  can  prevent  transmis- 
sion of  intathoracic  pressure  variations  to  the  right  atrium  and  right  ventricle  resulting  in  little  effect  of  respiration  on  the  intracardiac 
pressures  and  hence  little  pulse  pressure  variation  with  respiration. 
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TABLE  5.— Causes  of  Diastolic  Equalization  of  Pressure* 

Constrictive  pericarditis 
Pericardial  tamponade 
Restrictive  cardiomyopathy 

End  stage  dilated  cardiomyopathy  (All  pressures  high) 

Dehydration  (All  pressures  low) 

Atrial  septal  defect 

Hyperinflated  lungs  (COPD,  pneumothorax) 

•Less  than  5 mm  difference  between  right  atrial  and  left  atrial  (pulmonary  capillary  wedge 
pressure),  right  ventricular  and  left  ventricular  diastolic  pressure. 


dial  constriction  and  not  for  making  a diagnosis.  The 
findings  on  ECG,  though  rarely  normal,  are  nonspecific 
and  highly  variable.  Atrial  arrhythmias  frequently  are 
seen  with  atrial  fibrillation  being  a common  late  occur- 
rence. Low  voltage  is  seen  less  than  50%  of  the  time, 
and  left  atrial  enlargement  is  variable,  ranging  from  19- 
37%  of  cases.17  The  chest  radiograph  can  reveal  an 
enlarged  cardiac  silhouette,  and  pulmonary  venous  con- 
gestion and  pleural  effusions  often  are  seen  late  in  the 
disease.  A calcified  pericardium  seen  on  a chest  radiog- 
raphy is  highly  suggestive  of  CP  when  it  is  present  in  a 
patient  with  constrictive/restrictive  physiology  (Figure 
7). 18  With  the  previous  exceptions,  the  signs  on  ECG 
and  chest  radiographs  are  insensitive  indicators  of  peri- 
cardial constriction.  Cardiac  catheterization  often  is 
required  to  document  restrictive/constrictive  physiology, 
and  special  imaging  studies  may  be  needed  to  prove  the 
presence  of  a thickened  pericardium. 

Echo  Doppler 

Numerous  non-specific  echocardiographic  findings  in 
CP  also  may  be  found  individually  in  other  diseases. 


TABLE  6.— Major  Categories  of  Etiologies  of  Constrictive  Pericarditis 

1 . Idiopathic 

2.  Infectious: 

Tuberculosis 

Viral  esp.  Coxackie  B 

Bacterial 

Fungal 

Parasitic 

3.  Post  radiotherapy 

4.  Post  cardiac  surgery 

5.  Post  traumatic 

6.  Neoplastic 

7.  Connective  tissue  diseases 

esp.  rheumatoid  arthritis  and  SLE 

8.  Toxic/Metabolic 

uremia,  chylous  pericardium,  methysergide 

9.  Post  myocardial  infarction 

10.  Familial 


Although  echocardiography  is  insensitive  in  determin- 
ing pericardial  thickening,  certain  echocardiographic 
signs  present  in  the  appropriate  clinical  setting  may 
argue  strongly  for  the  diagnosis  of  CP.10  Often  these 
echo  findings  are  consistent  with  the  physiology  of  CP: 
early  rapid  diastolic  filling  of  the  ventricles  with  little 
distension  late  in  diastole  because  of  a thick  fibrous 
indistensible  pericardium.  Right  and  left  ventricular  sys- 
tolic function  is  usually  normal,  however,  because  right 
and  left  ventricular  cavity  dimensions  generally  are  pre- 
served and  systolic  wall  motion  is  normal.  High  atrial 
pressures  may  lead  to  right  atrial  and  left  atrial  enlarge- 
ment, inferior  vena  caval  plethora,  and  prominent  early 
diastolic  ventricular  filling  causing  exaggerated  septal 
and  posterior  wall  motion  filling  pattern.19-20  The  exag- 


Figure  7. — Posterior-anterior  and  lateral  chest  radiograph  demonstrating  a thickened  calcified  pericardium  in  another  patient  with 
CP  (Courtesy  of  Paul  Stark). 
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TABLE  7 .—Echocardiographic  and  Doppler  Signs  of  CP 

M-mode  and  Two  D echo: 

• Pericardial  thickening 

• Normal  RV  and  LV  chamber  size 

• Lefl  atrial  and  right  atrial  enlargement 

• Abnormal  septal  motion  and  posterior  wall  motion  Paradoxical  sep- 
tal motion  Diastolic  septal  bounce 

• Premature  opening  of  the  pulmonic  valve 

• Dilated  inferior  vena  cave  without  respiratory  variation 

Doppler  Findings: 

• Superior  Vena  Cava:  Diastolic  Flow  Velocity  > Systolic  Flow  Velocity 

• Hepatic  Vein:  Exaggerated  diastolic  flow  reversal  afler  onset  of 
exhalation 

• Pulmonary  Venous  Flow:  Increase  in  diastolic  flow  velocity  on  exha- 
lation Systolic/Diastolic  flow  velocity  ratio  < .65  Peak  Diastolic  flow 
velocity  falls  40%  on  inspiration 

• Mitral  Inflow  Pattern:  During  onset  of  exhalation  2 25%  increase  in 
early  diastolic  flow  velocity 


gerated  response  to  respiration  may  lead  also  to  abnor- 
mal atrial  and  ventricular  septal  motion  seen  on  routine 
transthoracic  echo  but  often  is  best  noted  on  trans- 
esophageal images. 

Adding  a new  dimension  to  the  evaluation  of  dias- 
tolic function,  Doppler  echocardiography  has  become 
extremely  useful  not  only  in  diagnosing  CP  but  differ- 
entiating it  from  restrictive  cardiomyopathy.  Again, 
many  of  the  findings  may  be  nonspecific  and  are  found 
in  patients  either  with  exaggerated  breathing  patterns  of 
pulmonary  disease  or  with  right  ventricular  infarction. 
Some  findings  are  listed  in  Table  7,  and  more  technical 
explanations  of  the  mechanisms  for  these  findings  can 
found  in  References.19- 21'24- 29 

Hemodynamics 

The  hallmark  of  the  hemodynamic  evaluation  of  CP  is 
diastolic  equalization  of  pressure  (less  than  a 5 mm  dif- 
ference between  right  and  left  atrial  pressures  and  right 


TABLE  9.— Hemodynamic  Catheterization  Findings  of  Constrictive 
Pericarditis 


1.  A left  ventricular  diastolic  and  right  ventricular  diastolic  pressure 
difference  of  less  than  5 mmHg  at  rest.  This  becomes  more  obvious 
post  PVC  and  one  beat  after  onset  of  inspiration. 

2.  Diastolic  dip  and  plateau  (square  root  sign)  of  ventricular  tracing. 
Prominent  rapid  filling  wave. 

3.  Lack  of  respiratory  variation  or  an  increase  in  right  atrial  pressure 
on  inspiration  (Kussmaul's  sign). 

4.  Right  ventricular  end-diastolic  pressure  to  right  ventricular  systolic 
pressure  ratio  greater  then  1/3. 

5.  Right  ventricular  systolic  or  pulmonary  artery  pressure  greater  than 
55  mmHg. 


TABLE  8.— Causes  of  Pulaus  Paradoxus  (Pulsus  Exaggeratus) 

• Pericardial  Tamponade 

• Exaggerated  Respiratory  Motion 

• Asthma 

• Decompensated  Obstructive  Lung  Disease 

• Effusive  Constrictive  Pericarditis 

• Constrictive  Pericarditis 

• Restrictive  Cardiomyopathy 


and  left  ventricular  diastolic  pressures)  at  an  elevated 
level.  The  encasement  of  the  heart  by  a thick  non-compli- 
ant  pericardium  as  noted  earlier  leads  both  to  this  equal- 
ization of  pressure  and  to  a lack  of  transmitted  intratho- 
racic  pressure  changes  upon  the  heart.  The  vascular  struc- 
tures in  the  thoracic  cavity  (the  superior  and  inferior  vena 
cava)  continue  to  be  affected  by  the  respiratory  changes  in 
the  thoracic  cavity.  Consequently,  inspiration  allows  more 
filling  of  the  right  atrium  and  right  ventricle  causing 
increased  right  atrial  and  right  ventricular  septal  impinge- 
ment on  the  left  atrial  and  left  ventricular  cavities  which 
have  received  less  venous  filling  because  of  pulmonary 
venous  pooling  during  inspiration  (Figure  6). 25  During 
exhalation  the  reverse  occurs.  Exaggerated  inspiratory 
right  atrial  pressures  and  filling  patterns  referred  to  as 
Kussmaul’s  sign  may  be  noticeable  on  the  pressure  trac- 
ings (Figure  2)  . Less  frequently,  one  may  note  also  an 
exaggerated  difference  between  aortic  systolic  pressure 
during  inspiration  and  exhalation,  historically  called  “pul- 
sus paradoxus”  but  more  appropriately  called  “pulsus 
exaggeratus”  because  it  is  an  exaggeration  of  a normal 
physiologic  phenomenon  of  a decrease  in  pulse  pressure 
with  respiration  (Table  8).  Figure  1 shows  the  hemody- 
namic tracings  of  this  patient  with  CP,  demonstrating 
diastolic  equalization  of  pressure. 

Other  tracings  from  this  same  patient  demonstrate  the 
similarity  of  the  diastolic  pressures  of  the  right  and  left 
ventricle.  Often  this  pressure  similarity  may  be  made 
clear  after  a premature  ventricular  contraction  or  during 
inspiration  (Figures  3 and  4).  If  the  heart  rate  is  slow 
enough,  a “V”  configuration  may  be  noticeable  because 
of  the  exaggerated  rapid  filling  wave  and  pressure 
plateau  secondary  to  lack  of  further  ventricular  filling.  In 
an  attempt  to  differentiate  CP  from  restrictive  cardiomy- 
opathy, physicians  have  used  other  criteria,  such  as  the 
ratio  of  right  ventricular  diastolic  pressure  to  systolic 
pressure  of  less  than  1 to  3 and  right  sided  systolic  pres- 
sures of  less  than  55  mmHg  found  more  commonly  in 
CP  (Table  9). 26  27  None  of  these  hemodynamic  findings 
alone  are  diagnostic  of  CP  but  only  consistent  with  it. 
All  of  the  numerous  other  causes  of  diastolic  equaliza- 
tion of  pressure,  as  noted  in  Table  5,  should  be  excluded 
before  diagnosing  CP.  Restrictive  cardiomyopathy  with 
amyloidosis  is  the  most  likely  to  simulate  CP.27-28  In 
cases  where  all  of  the  diastolic  pressures  remain  low  and 
there  is  a suspicion  of  CP,  a one-liter  intravenous  fluid 
bolus  may  be  given  to  look  for  continued  diastolic 
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Figure  8. — Computed  tomography  of  the  chest  in  another 
patient  with  CP  demonstrating  a thickened  pericardium  (>4 
mm.)  (Courtesy  of  Paul  Stark). 


equalization  of  pressure  (so-called  occult  constrictive 
pericarditis).30  In  normal  dehydrated  patients,  the  right 
and  left  ventricular  diastolic  pressures  will  begin  to  sep- 
arate by  more  than  5 mmHg  after  fluid  challenge.  In 
cases  of  CP,  the  right  and  left  ventricular  diastolic  pres- 
sures may  rise  but  will  not  separate. 

Imaging  Modalities 

The  enhanced  resolution  of  radiologic  imaging  has 
improved  the  sensitivity  in  detecting  evidence  for  pericar- 
dial constriction.  Computed  tomography  (CT)  and  mag- 
netic resonance  imaging  (MRI)  showing  a thickened  peri- 
cardium (JE4  mm  in  most  studies)  in  a patient  with  a 
hemodynamic  profile  consistent  with  constrictive/restric- 
tive physiology  is  considered  diagnostic  of  CP  until 
proven  otherwise  (Figure  8).12-31'35  The  sensitivity  of  CT 
and  MRI,  however,  range  from  75-100%,  and  many  cases 
of  CP  have  been  reported  in  patients  whose  pericardium  is 
of  normal  thickness.2  Therefore,  pericardiectomy  still  may 
be  the  only  way  to  confinn  the  diagnosis  in  patients  whose 
hemodynamic  profile  suggests  constriction  but  imaging  is 
unable  to  document  pericardial  thickening,  and  a diagno- 
sis cannot  be  confirmed  by  endomyocardial  biopsy.37 

Treatment 

Although  relatively  asymptomatic  patients  can  be  managed 
initially  with  diuretics,  particularly  if  the  diagnosis  is  not  as 
clear  cut  as  expected,  pericardiectomy  with  complete 
decortication  of  the  ventricular  pericardium  is  the  treatment 
of  choice  for  CP.  The  left  anterolateral  thoracotomy 
approach  is  preferred  by  some  surgeons,  although  most 
prefer  to  do  a median  sternotomy  with  or  without  car- 
diopulmonary bypass.35  This  approach  permits  greater 
mobilization  of  the  heart  and  allows  for  complete  removal 
of  the  ventricular  pericardium,  including  the  entire 
diaphragmatic  pericardium.516-38  In  some  cases  of  CP,  con- 
strictive physiology  is  still  found  postoperatively  despite 
complete  removal  of  the  parietal  pericardium.  Reoperation 


with  removal  of  a fibrous  epicardium  has  proven  success- 
ful in  some  of  these  cases  with  a “constrictive  epicardium,” 
but  is  hazardous  to  the  patient  because  of  the  proximity  of 
the  epicardial  vessels.5-8  Failure  to  improve  postoperatively 
may  result  from  inadequate  decortication  of  all  fibrous  pari- 
etal and  visceral  pericardium.  Other  factors,  such  as 
myocardial  atrophy  and  progressive  ventricular  dilation, 
may  result  in  postoperative  heart  failure.16  In  hemodynam- 
ics, days  or  weeks  of  cardiopulmonary  support  often  are 
required  before  gradual  improvement  is  accomplished. 

The  operative  mortality  is  highly  dependent  on  the 
preoperative  NYHA  functional  class  status.  In  a series  of 
313  patients  at  the  Mayo  Clinic  (from  1936-1990),  the 
operative  mortality  was  1%  for  patients  in  class  I or  II, 
10%  for  patients  in  class  III,  and  46%  for  patients  in 
class  IV  status,  with  an  overall  mortality  of  14%. 5 Simi- 
lar mortality  rates  for  patients  in  the  different  NYHA 
classes  have  been  reported  in  other  series  with  overall 
mortality  rates  ranging  from  5-15%.616  Other  preopera- 
tive risk  factors  include  degree  of  right  ventricular  end 
diastolic  pressure,  diuretic  use,  renal  insufficiency,  and 
the  presence  of  radiation  pericarditis.  Risk  factors  found 
intraoperatively  that  worsen  prognosis  include  the  pres- 
ence of  unresectable  calcifications  or  incomplete  peri- 
cardial decortication.5-6-816 

In  general,  patients  with  CP  have  a good  outcome 
when  their  disease  process  is  discovered  early  in  its 
course. 6,3x  Physicians  must  be  able  to  recognize  the  sub- 
tle differences  in  clinical  presentation  of  patients  with 
CP,  restrictive  cardiomyopathy,  pericardial  tamponade, 
right  ventricular  failure,  and  chronic  liver  disease.  Care- 
ful physical  examination  with  close  attention  to  the  neck 
veins,  a cardiac  exam,  and  determination  of  liver  size  and 
texture  with  the  appropriately  directed  diagnostic  studies 
are  important  for  recognizing  this  rare  disease.  Since 
surgery  often  results  in  a dramatic  improvement  in  symp- 
toms with  the  best  prognosis  in  patients  with  early  dis- 
ease, cardiology  referral  for  cases  of  suspected  CP  is 
most  important.  Given  the  highly  curable  nature  of  this 
disease,  in  cases  where  constrictive/restrictive  physiolo- 
gy is  present  and  imaging  studies  do  not  demonstrate  a 
thickened  pericardium,  cardiothoracic  surgery  referral 
for  diagnostic  and  therapeutic  pericardiectomy  still  may 
be  warranted. 
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Low-Molecular-Weight  Heparin  in  the  Treatment  of 

Deep  Venous  Thrombosis 

KAREN  E.  HAUER,  MD,  San  Francisco,  California 


Traditionally,  acute  deep  venous  thrombosis  (DVT)  is  treated  with  intravenous  heparin  followed  by 
oral  anticoagulants.  With  the  advent  of  the  low-molecular-weight  heparins  (LMWHs),  this  strategy  is 
changing  dramatically.  LMWHs  are  compounds  derived  from  standard  unfractionated  heparin  that  of- 
fer distinct  clinical  advantages  over  unfractionated  heparin,  including  better  bioavailability,  longer 
half-life,  and  a more  predictable  anticoagulant  response  that  obviates  the  need  for  laboratory  moni- 
toring. The  common  side  effects  of  unfractionated  heparin,  including  bleeding,  thrombocytopenia, 
and  osteoporosis,  may  be  less  common  with  LMWH.  For  the  treatment  of  established  venous  throm- 
boembolism, LMWH  is  at  least  as  safe  and  effective  as  unfractionated  heparin.  Recent  studies  demon- 
strate that  home  therapy  of  DVT  with  LMWH,  compared  with  inpatient  therapy  with  unfractionated 
heparin,  produces  comparable  clinical  outcomes  and  patient  satisfaction,  with  dramatic  cost  savings. 
With  careful  patient  selection,  home  therapy  of  venous  thromboembolism  is  quickly  becoming  the 
new  standard  of  care. 

(Hauer  KE:  Low-molecular-weight  heparin  in  the  treatment  of  deep  venous  thrombosis.  West  J Med  1 998  1 69:240-244) 


An  estimated  300.000  to  600.000  cases  of  deep  venous 
thrombosis  (DVT)  occur  annually  in  the  US.1  Tradi- 
tionally, therapy  has  consisted  of  5 days  of  intravenous 
heparin  in  the  hospital,  initiation  of  oral  anticoagulation  in 
the  hospital,  and  continuation  of  oral  anticoagulation  for 
approximately  3 months.  This  therapy  is  not  without  risk, 
as  unfractionated  heparin  is  associated  with  major  bleed- 
ing complications  in  at  least  5%  of  patients.2  In  addition, 
the  cost  and  duration  of  hospitalization  are  increasingly 
under  scrutiny.  Therefore,  an  alternative  to  unfractionated 
heparin — one  at  least  as  effective  and  safe  as  well  as  less 
expensive — is  highly  desirable.  The  low-molecular- 
weight  heparins  (LMWHs)  meet  these  criteria  based  on 
data  from  recent  randomized  controlled  trials. 

Biology 

Commercial  heparin,  which  is  usually  extracted  from 
bovine  lung  or  porcine  intestinal  mucosa,  is  a heteroge- 
neous mixture  of  polysaccharides  of  variable  length,  rang- 
ing in  molecular  weight  from  5 to  30  kDa  (mean  12  kDa). 
LMWH  is  derived  from  unfractionated  heparin  by  a 
process  of  depolymerization  or  fractionation.  While  the 
molecular  weight  of  unfractionated  heparin  varies  widely, 
LMWH  molecules  have  molecular  weights  ranging  from 
2 to  10  kDa  (mean  4—6  kDa)  depending  on  the  LMWH 
preparation  (Table  1). 


Mechanism  of  Action 

Heparin  binds  to  antithrombin  HI  (AT  HI),  a plasma  protein 
that  normally  inhibits  activated  factors  n,  IX.  X,  XI,  and 
XII.  Heparin  contains  a unique  pentasaccharide  with  a 
high-affinity  binding  sequence  to  AT  HI.  Factor  H (throm- 
bin) and  activated  factor  X (factor  Xa)  are  most  sensitive  to 
inhibition  by  heparin.2 

Heparin  molecules  of  higher  molecular  weight  inhibit 
thrombin  and  factor  Xa  by  different  binding  mechanisms. 
To  inhibit  thrombin,  heparin  serves  as  a template  to  which 
AT  III  and  thrombin  bind,  forming  a ternary  complex.  In 
contrast,  factor  Xa  is  inhibited  by  heparin  and  AT  HI  with- 
out formation  of  a ternary  complex. 3 LMWH  molecules 
less  than  5.4  kDa  are  unable  to  bind  thrombin  and  AT  IH 
simultaneously  to  form  the  ternary  complex  necessary  for 
thrombin  inhibition,  but  all  LMWH  fragments  contain  the 
high-affinity  pentasaccharide  that  binds  to  AT  HI  and 
inhibits  factor  Xa. 

At  high  doses,  the  anticoagulant  effect  of  unfraction- 
ated heparin  is  also  mediated  by  heparin  cofactor  II.  a 
naturally  occurring  plasma  protein  that  inhibits  throm- 
bin.4 Because  binding  to  heparin  cofactor  II  requires  a 
minimum  fragment  weight  of  7.2  kDa,  few  LMWH  frag- 
ments bind  it  at  any  dose.  Thus  at  high  doses,  unfrac- 
tionated heparin  has  a disproportionate  increase  in  anti- 
coagulant activity  not  seen  with  LMWH  (Table  1). 
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ABBREVIATIONS  USED  IN  TEXT 

APTT  = activated  prothrombin  time 
AT  III  = antithrombin  III 
DVT  = deep  venous  thrombosis 
FDA  = Food  and  Drug  Administration 
HIT  = heparin-induced  thrombocytopenia 
INR  = international  normalized  ratio 
LMWH  = low-molecular-weight  heparin 


LMWH  Preparations 

Many  LMWH  preparations  are  in  clinical  use,  mainly  in 
Europe  and  Canada,  and  three  are  approved  for  use  in  the 
US  (Table  2).  The  first  available  in  the  US  was  enoxa- 
parin,  approved  by  the  Food  and  Drug  Administration 
(FDA)  in  1993  for  prophylactic  use  after  total  hip  replace- 
ment surgery.  Dalteparin  and  ardeparin  have  since  been 
approved,  also  for  prophylactic  use. 

The  higher  the  molecular  weight  of  the  heparin  mol- 
ecule, the  greater  the  anti-thrombin  activity.  Differences 
in  heparin  preparations  are  expressed  in  terms  of  the 
anti-factor  Xa  to  anti-thrombin  activity  ratio;  by  defini- 
tion, unfractionated  heparin  has  a ratio  of  1:1.  LMWH 
preparations  have  ratios  of  2:1  to  4: l.5  Because  each 
LMWH  preparation  has  a different  ratio,  data  regarding 
one  LMWH  cannot  be  assumed  to  apply  to  the  others.  A 
better  measure  of  LMWH  anticoagulant  activity  than  the 
activated  prothrombin  time  (APTT)  is  the  anti-Xa  activ- 
ity, which  can  be  measured  in  many  laboratories.  The 
differences  among  LMWH  preparations  may  not  trans- 
late into  differences  in  clinical  efficacy  or  side  effects 
when  the  drugs  are  dosed  according  to  anti-Xa  activity. 

Advantages  of  LMWH 

LMWH  has  several  advantages  over  unfractionated 
heparin  (Table  3),  both  pharmacokinetic  (what  the  body 
does  to  absorb  and  metabolize  the  drug)  and  pharmaco- 
dynamic (what  the  drug  does  to  the  body). 

Longer  Half-Life 

The  half-life  of  unfractionated  heparin  after  subcutaneous 
injection  is  1 to  2 hours;  after  intravenous  injection,  it 
varies  according  to  dose.  The  half-life  of  LMWH  is  two 
to  four  times  longer,  up  to  6 hours.  This  extended  action 
allows  LMWHs  to  be  administered  once  or  twice  daily  for 
a sustained  24-hour  effect. 


Less  Variability  in  Anticoagulant  Response 

LMWH  provides  predictable  anticoagulant  effects 
without  need  for  routine  APTT  monitoring.  Although 
some  LMWHs  require  initial  dose  adjustment  for 
body  weight,  others  do  not,  particularly  at  prophylac- 
tic doses  in  adults.  In  some  situations,  including  obe- 
sity, renal  failure,  and  pregnancy,  the  response  to 
LMWH  can  be  variable;  in  those  cases,  anti-Xa  activ- 
ity should  be  monitored. 

In  contrast,  the  response  to  unfractionated  heparin 
varies,  for  several  reasons.  The  dose-response  relation- 
ship is  not  linear:  increasing  doses  of  unfractionated 
heparin  produce  disproportionate  increases  in  half  life. 
Unfractionated  heparin  binds  to  endothelial  cells  and 
macrophages  until  these  sites  are  saturated  and  then  is 
cleared  by  renal  excretion.  (LMWH  is  cleared  mainly 
by  renal  excretion  at  any  dose,  and  the  clearance  is  pro- 
longed in  patients  with  renal  failure.6)  Unfractionated 
heparin  also  binds  to  many  plasma  proteins  that  neu- 
tralize its  action,  including  platelet  factor  4,  histadine- 
rich  glycoprotein,  and  vitronectin.7  Because  many  of 
those  proteins  are  acute-phase  reactants,  the  bioavail- 
ability of  unfractionated  heparin  is  frequently  altered. 
(With  the  exception  of  AT  III,  LMWH  does  not  bind  to 
plasma  proteins  and  thus  produces  a more  predictable 
anticoagulant  effect.) 

Better  Availability  After  Subcutaneous  Injection 

The  onset  of  action  of  unfractionated  heparin  is  delayed  1 
to  2 hours  after  subcutaneous  injection;  LMWH  has  an 
immediate  onset  of  action.  The  binding  of  unfractionated 
heparin  to  plasma  proteins  leads  to  decreased  bioavail- 
ability and  delayed  activity  at  low  concentrations  until 
those  protein  sites  are  saturated. 

Potentially  More  Favorable  Antithrombotic  to 
Hemorrhagic  Ratio 

Unfractionated  heparin  has  an  inhibitory  effect  on  platelets 
and  increases  vascular  permeability;  LMWH  does  not.6 
These  in  vitro  differences  possibly  translate  into  less  clin- 
ical bleeding. 

Less  Heparin-Induced  Thrombocytopenia 

Heparin-induced  thrombocytopenia  (HIT)  is  character- 
ized by  a >50%  reduction  in  platelet  count  between  5 and 
15  days  after  initiation  of  full-  or  low-dose  heparin  ther- 


TABLE  1 

.—  Differences  Between  Unfractionated  Heparin  and  LMWH 

Unfractionated  heparin 

LMWH 

Source 

Bovine  lung  or  porcine  intestinal  mucosa 

Depolymerization  of  unfractionated  heparin 

Molecular  weight  of  fragments  (kDa)  

.5-30 

2-10 

Inhibition  of  thrombin  

Forms  ternary  complex  with  AT  III  and  thrombin 

Fragments  <5.4  kDa  do  not  form  ternary  complex 

Anti-factor  Xa  to  anti-thrombin  activity  ratio  . . . 

.1:1 

2:1  to  4:1 

Binding  to  heparin  cofactor  II 

.fragments  >7.2  kDa  bind  at  high  dose 

Few  fragments  bind  at  any  dose 
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TABLE  2— FDA-Approved  LMWH  Preparations 

LMWH  and  manufacturer 

Molecular  weight 
(mean  kDa  [range]) 

Indications  for  use 

Subcutaneous  dose 

Cost 
per  day 

Enoxaparin  (Lovenox)  

. . .4.5  (3-8) 

Prophylaxis:  hip/knee  replacement 

30  mg  bid 

$35.38 

Prophylaxis:  extended  hip 

40  mg  qd 

$23.52 

Abdominal  surgery 

40  mg  qd 

$23.52 

Treatment  of  unstable  angina  and  non-Q  wave  Ml* 

1 mg/kg  bid 

$47.04f 

Dalteparin  (Fragmin)  

. . .5  (2-9) 

Prophylaxis:  abdominal  surgery 

2500  anti-Xa  U qd 

$13.95 

Treatment* 

200  U/kg  qd 

— 

Ardeparin  (Normiflo) 

...6 

Prophylaxis:  knee  surgery 

50  anti-Xa  U/kg  bid 

$30,904: 

Heparin  (various  manufacturers) 

. . .5-30 

Prophylaxis 

5000  U bid 

~$1-2 

Treatment 

-24,000  U/d 
(weight  based) 

~$2^f 

Source:  Drug  Topics  Red  Book,  1 998. 

•Unlabelled  use:  other  therapy  of  arterial  and  venous  thromboembolism. 

tFor  patient  weighing  80  kg. 

tFor  patients  weighing  up  to  100  kg. 

apy.8  HIT  type  I consists  of  an  early  asymptomatic 
decline  in  platelet  count;  patients  with  HIT  type  II  devel- 
op thrombocytopenia  with  thrombotic  complications 
(arterial,  venous,  or  both).  9 Thrombotic  complications 
are  particularly  difficult  to  treat,  primarily  because  of  the 
paucity  of  alternatives.  The  mechanism  of  HIT  type  II 
appears  to  be  immunologically  mediated,  with  formation 
of  immunoglobulins  that  bind  complexes  of  heparin  and 
platelet  factor  4 via  the  platelet  Fc  receptor,  leading  to 
platelet  aggregation.10  In  patients  receiving  heparin, 
platelet  counts  should  be  monitored  daily  for  develop- 
ment of  HIT.  Thrombocytopenia  typically  resolves  with- 
in 1 week  of  discontinuing  heparin  therapy.11 

Unfractionated  heparin  derived  from  bovine  lung  more 
frequently  causes  thrombocytopenia  than  that  derived  from 
porcine  gut,  and  LMWH  is  less  likely  to  cause  thrombocy- 
topenia than  either.  Warkentin  et  al.12  compared  the  rates  of 
thrombocytopenia  in  665  patients  receiving  prophylaxis 
after  hip  surgery  with  either  7500  U unfractionated  heparin 
SQ  bid  or  30  U enoxaparin  SQ  bid.  Nine  patients  (2.7%)  in 
the  unfractionated  heparin  group  developed  thrombocy- 
topenia, vs.  zero  in  the  LMWH  group.  Importantly,  eight  of 
the  nine  patients  (89%)  with  HIT  had  thrombotic  events; 
only  18%  of  patients  without  HIT  developed  thromboses 
during  the  study  period.  A random  subset  of  the  total  study 
population  was  tested  for  heparin-dependent  immuno- 
globulin antibodies.  Of  the  387  screened  patients,  7.8% 
receiving  unfractionated  heparin  tested  positive  vs.  2.2% 
receiving  LMW'H.  Development  of  antibodies  occurred  5 
to  10  days  postoperatively  and  was  associated  with  throm- 
boses only  in  patients  who  also  became  thrombocytopenic. 

Although  the  risk  of  HIT  is  lower  with  LMWH  than 
with  unfractionated  heparin,  patients  with  established 
HIT  have  a high  rate  of  cross-reactivity  when  switched  to 
LMWH  because  the  proposed  immunologic  reaction  is 
not  heparin  type-specific;  therefore  those  patients  cannot 
safely  receive  either  preparation.13  Danaparoid  sodium 
and  newer  experimental  anticoagulants  may  be  success- 
ful alternative  therapy  for  some  patients  with  HIT.14 


Lower  Frequency  of  Heparin- Associated  Osteoporosis 

Heparin  at  doses  >15,000  U/day  for  periods  over  1 month 
causes  osteoporosis  that  is  dose-  and  duration-depen- 
dent.15  The  mechanism  is  unclear,  but  animal  studies  have 
demonstrated  decreased  bone  formation  and  increased 
resorption  with  unfractionated  heparin.16  The  only  ran- 
domized trial  evaluating  the  risk  of  heparin-induced 
osteoporosis  with  long-term  unfractionated  heparin  vs. 
LMWH  in  humans  demonstrated  a lower  rate  of  spinal 
fracture  in  the  LMW'H-treated  patients.17 

Treatment  of  DVT 

Conventional  initial  treatment  of  acute  DVT  has  consisted 
of  IV  heparin  for  5 to  7days  in  the  hospital,  with  a goal 
APTT  of  1.5  to  2 times  normal.1819  Coumadin  is  started  on 
day  1 with  a goal  international  normalized  ratio  (INR)  of  2 
to  3.  With  this  regimen,  the  3-month  thrombus  recurrence 
rate  is  about  5 to  7%. 2 Subcutaneous  unfractionated  heparin 
is  equally  effective  to  that  delivered  intravenously  if  the 
APTT  is  checked  frequently  to  maintain  it  in  the  therapeu- 
tic range;  some  authorities  recommend  an  initial  intra- 
venous bolus  before  subcutaneous  therapy  to  overcome  the 
delayed  action  after  subcutaneous  injection.11  The  risk  of 
major  bleeding  during  initial  heparin  treatment  is  about  5% 
(range  1-33%),  depending  on  dose,  method  of  administra- 
tion, and  the  patient’s  other  risk  factors  for  bleeding.2 


TABLE  3 —Advantages  of  LMWH  Over  Unfractionated  Heparin 
Longer  half-life 

Less  variability  in  anticoagulant  response— no  need  to  monitor  APTT 
Better  bioavailability  after  subcutaneous  injection 
Fewer  cases  of  heparin-induced  thrombocytopenia 
Fewer  cases  of  heparin-induced  osteoporosis 
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TABLE  4.— Home  Therapy  of  DVT  with  LMWH 

Unfractionated  heparin 

LMWH 

Recurrent  thromboembolism  (%) 

Levine20  (3  months)  

6.7 

5.3 

Koopman21  (6  months) 

8.6 

6.9 

Major  bleeding  on  heparin  (%) 

Levine20  

2.0 

1.2 

Koopman21 

1.0 

0.5 

Mean  length  of  stay  in  hospital  (days) 

Levine20  

6.5 

1.1 

Koopman21 

8.1 

2.7 

After  multiple  studies  comparing  LMWH  to  unfrac- 
tionated heparin  for  treatment  of  DVT  in  hospitalized 
patients,  two  1996  studies20-21  examined  the  efficacy, 
safety,  and  feasibility  of  outpatient  treatment  of  acute 
DVT  (Table  4).  Levine  et  al.20  randomly  assigned  500 
patients  with  acute  proximal  DVT  to  receive  either  intra- 
venous unfractionated  heparin  or  1 mg/kg  enoxaparin  SQ 
bid  as  initial  treatment  until  a therapeutic  INR  was  estab- 
lished with  coumadin.20  Study  endpoints  were  sympto- 
matic recurrence  by  3 months  and  bleeding  on  heparin 
therapy.  Two-thirds  of  the  2230  patients  originally 
screened  were  ineligible  for  home  therapy  because  of 
comorbidities,  concurrent  symptomatic  pulmonary 
embolism,  history  of  two  or  more  prior  DVTs  or  pul- 
monary embolisms,  or  other  reasons.  Of  the  739  eligible 
patients,  500  (68%)  agreed  to  participate.  Results  showed 
a recurrence  rate  of  5.3%  in  the  LMWH  group  vs.  6.7% 
in  the  unfractionated  heparin  group  (95%  Cl  -3.0  to  5.7). 
The  mean  hospital  stay  for  the  LMWH  group  was  1.1 
days  vs.  6.5  days  in  the  unfractionated  heparin  group. 

In  a companion  paper,  Koopman  et  al.21  compared 
another  LMWH,  nadroparin,  administered  subcuta- 
neously on  a weight-adjusted  basis  with  intravenous 
unfractionated  heparin  in  400  patients  in  Europe  and 
Australia.21  The  6-month  DVT  recurrence  rate  was  6.9% 
in  the  nadroparin  group  vs.  8.6%  in  the  unfractionated 
heparin  group  (95%  Cl  -3.6  to  6.9).  Despite  the  inclu- 
sion of  patients  who  were  not  able  to  receive  home  ther- 
apy, 36%  in  the  nadroparin  group  were  never  admitted 
and  40%  were  discharged  early:  the  average  hospital 
stay  was  2.7  days  in  the  LMWH  group  vs.  8.1  in  the 
unfractionated  heparin  group,  a 67%  reduction.  Quality 
of  life  as  assessed  by  questionnaires  was  similar  in  the 
two  groups  except  for  significantly  better  physical  activ- 
ity and  social  functioning  scores  over  time  in  the 
LMWH  group.  In  both  studies,  there  was  a nonsignifi- 
cant trend  toward  decreased  bleeding  complications 
with  LMWH. 

Although  never  assessed  in  a randomized  prospective 
trial,  the  potential  cost  savings  associated  with  home 
therapy  using  LMWH  were  illustrated  in  a nonrandom- 
ized  study  of  434  patients  treated  with  200  U/kg/day 
subcutaneous  dalteparin  for  acute  DVT.22  The  patients 
were  followed  prospectively,  and  costs  were  compared 


with  historical  controls  treated  with  intravenous  heparin. 
Only  19.8%  of  patients  required  exclusively  inpatient 
therapy,  and  35%  were  hospitalized  for  less  than  1 day, 
translating  into  a 34.5%  cost  reduction.  The  main  rea- 
sons for  hospital  admission  were  geography,  personal 
reasons,  and  comorbidities. 

Two  large  recent  studies23-24  expanded  the  spectrum 
of  patients  eligible  for  LMWH  therapy  of  venous  throm- 
boembolism by  including  patients  with  pulmonary 
embolism,  cancer,  or  prior  thromboembolism.  The 
Columbus  Investigators23  randomly  assigned  1021 
patients  with  venous  thromboembolism,  including  26% 
with  pulmonary  embolism  at  presentation,  to  LMWH  or 
unfractionated  heparin.  Rates  of  recurrent  thromboem- 
bolism and  major  bleeding  over  1 2 weeks  were  equiva- 
lent, and  42%  of  DVT  patients  in  the  LMWH  group 
were  discharged  early  to  be  treated  at  least  partially  at 
home.  In  contrast,  Simonneau  et  al.24  compared  LMWH 
to  unfractionated  heparin  in  612  hospitalized  patients, 
all  with  acute  symptomatic  pulmonary  embolism,  using 
a combined  endpoint  of  symptomatic  recurrent  throm- 
boembolism, major  bleeding,  and  death  at  8 and  90  days. 
Again,  there  were  no  statistically  significant  differences 
in  any  of  the  measured  outcomes.  Because  73%  of 
patients  in  the  LMWH  group  received  initial  therapy 
with  unfractionated  heparin  for  a mean  of  1 8 hours,  the 
effectiveness  of  a regimen  using  exclusively  LMWH 
was  not  evaluated.  In  both  studies,  about  half  of  deaths 
due  to  pulmonary  embolism  occurred  within  the  first 
week  of  therapy.  These  provocative  results  indicate  that 
LMWH  is  efficacious  in  the  treatment  of  pulmonary 
embolism;  they  do  not  fully  answer  the  questions  of 
safety  or  cost-effectiveness  of  home  therapy  of  pul- 
monary embolism  or  guide  clinicians  in  identifying 
patients  at  low  risk  of  hemodynamic  compromise  who 
may  safely  be  treated  at  home. 

Conclusions 

LMWH  is  an  alternative  to  unfractionated  heparin  for  the 
treatment  of  DVT  that  offers  multiple  pharmacologic  and 
clinical  advantages.  Two  randomized  controlled  trials 
have  demonstrated  the  efficacy  and  feasibility  of  home 
treatment  of  acute  DVT  with  LMWH,  suggesting  that  at 
least  one-third  of  patients  may  be  eligible  to  receive  all  of 
their  therapy  outside  the  hospital.  A cost  analysis  has 
quantified  the  dramatic  savings  derived  from  avoiding 
hospitalization.  In  addition,  LMWH  is  more  convenient 
for  patients  because,  in  most  cases,  no  laboratory  moni- 
toring is  required. 

Are  the  available  data  sufficient  to  choose  a heparin 
preparation  to  treat  acute  thromboembolism?  With  mul- 
tiple studies  showing  that  the  efficacy  of  unfractionated 
heparin  and  LMWH  are  equivalent,  clinicians  and  poli- 
cy makers  have  been  actively  evaluating  whether  the 
pharmacologic  advantages  of  LMWH  justify  its  higher 
cost  to  produce.  (Conversely,  if  the  high  price  of  pro- 
ducing LMWH  decreases  over  time,  the  overall  cost  sav- 
ings will  increase  further.)  The  benefits  of  LMWH  ther- 
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apy  that  make  it  the  currently  emerging  standard  of  care 
are  cost-effectiveness  and  convenience.  The  largest  sav- 
ings with  LMWH  result  from  a decrease  in  hospitaliza- 
tion time;  hospital  care  comprises  the  greatest  propor- 
tion of  health  care  expenditures  in  the  US,  and  methods 
of  care  which  obviate  the  need  for  hospitalization  lower 
the  cost  of  health  care  (unless  the  alternatives  are  more 
expensive,  resulting  in  cost  shifting).25  Although  outpa- 
tient LMWH  therapy  requires  trained  medical  personnel 
to  educate  patients  and  monitor  outpatient  care,  these 
expenses  do  not  exceed  the  cost  of  inpatient  care.  Cost 
analyses  of  LMWH  must  be  scrutinized  for  bias  not  only 
in  terms  of  potential  cost  shifting  to  the  outpatient  set- 
ting, but  also  in  terms  of  the  specific  dosing  regimens 
compared,  the  endpoints  assessed,  and  home  therapy’s 
impact  on  quality  of  life. 

For  certain  groups  of  patients,  including  those  with  obe- 
sity or  renal  failure  in  whom  the  dosing  of  LMWH  is  unre- 
liable, unfractionated  heparin  may  remain  the  preferred 
therapy  of  venous  thromboembolism.  Cost  differences  may 
be  inadequate  to  justify  the  use  of  LMWH  in  patients 
requiring  hospitalization  for  other  reasons,  including  hemo- 
dynamic compromise  from  pulmonary  embolism,  comor- 
bidities, preference,  and  inability  to  perform  home  injec- 
tions. Patients  with  a history  of  HIT  should  generally  be 
treated  with  an  alternative  anticoagulant  agent. 
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Historically,  the  medical  care  of  persons  with  severe  and  persistent  mental  illness  (SPMI)  has  been  sub- 
optimal.  In  many  communities,  large  gaps  exist  in  the  continuum  of  services  necessary  to  meet  the 
medical  needs  of  those  patients,  and  existing  services  are  not  well  coordinated.  The  effect  of  the  man- 
aged mental  health  care  on  patients  with  SPMI  remains  to  be  seen,  but  it  does  not  bode  well  for  pa- 
tients who  are  already  at  risk  for  being  undertreated.  We  initiated  primary  care  clinics  exclusively  for 
patients  with  SPMI  because  of  our  belief  that  integrating  primary  care  and  mental  health  services  of- 
fers the  best  hope  of  improving  health  care  for  those  patients.  Our  experience  to  date  is  instructive 
for  other  health  care  systems. 

(Crews  C,  Batal  H,  Elasy  T,  Casper  E,  Mehler  PS:  Primary  care  for  those  with  severe  and  persistent  mental  illness.  West  j 
Med  1 998;  1 69:245-250) 


The  deinstitutionalization  of  people  with  severe  and 
persistent  mental  illness  (SPMI)  has  resulted  in  a shift 
of  the  burden  of  care  from  state  hospitals  to  communities. 
Before  1955,  patients  with  severe  mental  illnesses  were 
cared  for  in  a semipermanent  manner  by  public  mental 
hospitals  that  provided  food,  shelter,  and  ongoing  medical 
care.  The  move  toward  community  care  has  resulted  in 
deficiencies  in  housing  and  basic  medical  care  for  SPMI 
patients.1  Because  of  the  large  gaps  that  exist  in  the  con- 
tinuum of  services  necessary  to  meet  the  needs  of  the 
severely  mentally  ill,  there  is  a tendency  for  these  patients 
to  “slip  through  the  cracks”  and  end  up  in  jails,  in  shelters, 
or  on  the  streets.2  These  circumstances,  in  concert  with  the 
perception  that  patients  with  concomitant  mental  illnesses 
increase  health  care  costs,3  provide  a compelling  incentive 
to  devise  more  effective  strategies  to  care  for  them. 

Despite  evidence  of  high  rates  of  medical  comorbidi- 
ty,4-8 many  patients  with  severe  mental  illness  do  not 
receive  ongoing  medical  care;  rather,  they  receive  care 
sporadically  and  at  late  stages  of  disease.  When  patients 
do  seek  care  in  the  mental  health  setting,  medical  comor- 
bidity is  frequently  unrecognized,910  leading  to  higher 
rates  of  morbidity  and  mortality.11  In  addition,  substance 
abuse  is  prevalent  in  this  population12  and  has  been  corre- 
lated with  serious  medical  sequelae  and  an  increased  need 
for  acute  inpatient  treatment.13,14 

Many  complex  factors  lead  to  the  breakdown  in  deliv- 
ery of  care  to  patients  with  SPMI.  They  involve  character- 
istics inherent  to  this  population,  including  paranoia  and 


psychosis,  as  well  as  characteristics  of  medical  care  profes- 
sionals and  health  care  systems  themselves.  The  absence  of 
a regular  source  of  health  care  results  in  worse  overall 
health  outcomes,15  so  the  numerous  impediments  to  pro- 
viding proper  care  for  these  patients  must  be  removed. 

Just  as  primary  care  patients  are  reluctant  to  accept 
referrals  to  mental  health  specialty  settings,16  the  chron- 
ically mentally  ill  seldom  receive  quality  primary  care.17 
A mortality  rate  four  times  that  of  the  baseline  popula- 
tion was  recently  reported  in  the  homeless  population,18 
a group  with  a high  incidence  of  chronic  mental  illness. 
Without  an  ongoing  formalized  structure  or  a strong 
relationship  with  primary  medical  care  givers,  those 
patients  are  at  risk  for  noncompliance  and  rapid  decom- 
pensations in  clinical  status. 

Historically,  there  has  been  a separation  of  psychiatry 
from  general  medical  care.  The  prevailing  understanding 
of  disease  processes  is  one  that  promotes  a mind-body 
dualism,  which  in  turn  fosters  the  separation  of  the  gen- 
eral medical  and  mental  health  domains  of  care.19  Simi- 
larly, there  has  been  a paucity  of  effort  directed  toward 
initiating  and  securing  a strong  relationship  between  pri- 
mary care  and  psychiatry  for  treating  the  medical  prob- 
lems of  patients  with  chronic  mental  illness.20  Although 
some  recent  discussions  and  proposals  within  the  field  of 
psychiatry  have  focused  on  bridging  the  gap  between 
psychiatry  and  primary  care,21  they  have  mostly 
addressed  the  detection  and  treatment  of  psychiatric  dis- 
orders in  a primary  care  setting22  or  the  training  of  psy- 
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chiatrists  to  also  function  as  primary  care  physicians  for 
simple  internal  medicine  problems.  Providing  quality 
primary  care  for  patients  with  SPMI  is  a separate  and 
unknown  clinical  area.  Therefore,  it  was  our  goal  to 
improve  medical  care  for  SPMI  patients  by  developing 
clinics,  staffed  by  internists,  that  provide  primary  care 
exclusively  for  such  patients.  We  opted  for  this  type  of 
health  care  delivery  model  because  we  believe  that  the 
high  medical  comorbidity  found  in  this  patient  popula- 
tion is  best  served  by  internists.  The  SPMI  patient  needs 
a physician  trained  in  the  complex  spectrum  of  primary 
care  internal  medicine. 

Discussion  between  psychiatry  and  general  internal 
medicine  at  Denver  Health  Medical  Center  identified  the 
SPMI  patient  group  as  one  that  lacked  continuity  of 
medical  care.  Psychiatrists  frequently  noted  untreated 
medical  conditions  upon  presentation  for  psychiatric 
emergency  services  or  admission  to  the  psychiatric  inpa- 
tient service.  Internists  observed  that  individuals  with 
psychiatric  disorders  often  inappropriately  visited  the 
urgent  care  clinic  and  emergency  department.  Both 
physician  groups  believed  that  a lack  of  continuity  led 
directly  to  reliance  on  the  more  expensive  and  sporadic 
treatment  provided  through  urgent  and  emergent  ser- 
vices. We  believed  that  designating  clinics  and  physi- 
cians for  this  patient  group  would  provide  better  patient 
adherence  and  access  to  primary  medical  care.  The 
underlying  theme  of  this  experiment  was  predicated  on 
the  compelling  belief  that  consistent  and  well  organized 
treatment  of  chronic  conditions  will  reduce  the  need  for 
acute  costly  episodic  services,  will  prevent  disease  pro- 
gression, and  will  improve  the  overall  health  of  those 
with  severe  and  persistent  mental  illness. 

Methods 

In  collaboration  with  the  Mental  Health  Corporation  of 
Denver  (MHCD),  the  designated  provider  of  all  publicly 
funded  outpatient  mental  health  services  for  the  city  and 
county  of  Denver,  we  at  Denver  Health  Medical  Center 
initiated  a program  that  serves  SPMI  patients  in  the  set- 
ting of  a primary  care  clinic.23  Denver  Health  Medical 
Center  is  an  integrated  health  care  system  that  includes 
an  acute  care  hospital  and  10  community  health  centers 
located  in  medically  underserved  areas  throughout  Den- 
ver County.  This  system  of  hospital  and  clinics  is  inte- 
grated under  one  administration  and  a single  system  of 
medical  records.  Denver  Health  Medical  Center  pro- 
vides approximately  40%  of  the  unreimbursed  care  for 
the  state  of  Colorado. 

The  MHCD  provides  comprehensive  outpatient  men- 
tal health  care  including  psychiatric  evaluation,  medica- 
tion prescription  and  monitoring,  case  management, 


housing  programs,  crisis  intervention,  and  community 
outreach  programs.  Services  are  provided  to  clients  at 
more  than  30  locations  throughout  Denver,  and  clients 
are  billed  for  services  based  on  their  ability  to  pay. 
Approximately  80%  of  MHCD  patients  are  covered  by 
Medicaid  or  Medicare.  The  MHCD  serves  3600  adult 
clients,  the  majority  of  whom  carry  an  axis  I diagnosis  of 
schizophrenia  or  severe  affective  disorder.  These  patients 
are  of  mixed  ethnicity  (51%  white,  24%  Hispanic,  21% 
African-American)  and  are  almost  exclusively  indigent, 
90%  having  incomes  less  than  $10,000  per  year. 

To  provide  primary  care  to  this  population,  two  clin- 
ics were  set  up  in  the  Community  Health  Department: 
one  in  the  ambulatory  care  clinic  of  Denver  Health  prop- 
er and  the  other  at  Eastside  Family  Health  Center,  one  of 
the  Denver  Health  community-based  neighborhood  clin- 
ics. Each  clinic  operates  one  half-day  a week  and  is 
staffed  by  a board-certified  general  internist.  Physicians 
were  selected  for  their  willingness  to  work  with  this 
group  of  patients.  Given  that  they  had  not  received  addi- 
tional formal  psychiatric  training,  their  involvement  and 
interest  in  this  population  self-directed  their  efforts  to 
expand  their  knowledge. 

Substantial  time  was  spent  designing  and  refining  the 
proper  referral  system  to  support  and  improve  collabora- 
tion between  the  separate  medical  and  mental  health  care 
systems.  After  much  deliberation,  we  decided  that  refer- 
rals to  the  clinics  would  be  made  by  professional  staff  at 
MHCD  by  completing  a standard  form  before  the  patient’s 
first  appointment.  This  form  provided  basic  psychiatric 
and  medical  information,  a current  medication  list,  demo- 
graphic details  such  as  present  housing  situation,  and  tele- 
phone contact  numbers  for  case  managers  and  physicians 
at  the  MHCD.  We  decided  the  case  managers  would  be 
the  best  to  initially  elicit  this  important  information 
because  of  their  established  rapport  with  these  patients. 
The  referral  also  specified  any  symptoms  or  medical  com- 
plaints requiring  evaluation  and  treatment.  Likewise,  a 
completed  treatment  plan  was  communicated  to  the 
MHCD  staff  after  each  appointment  in  primary  care. 

Results 

Before  the  clinics’  inception,  we  tested  our  assumptions 
regarding  patterns  of  health  usage  and  access  in  this 
population  by  conducting  a random  survey  of  100 
MHCD  patients  (although  we  did  not  use  a formal,  val- 
idated survey  tool).  The  results  showed  that  a significant 
number  of  these  patients  are  not  linked  to  ongoing  pri- 
mary care:  61%  reported  that  they  would  go  to  the  emer- 
gency department  or  urgent  care  clinic  if  they  felt  sick; 
only  20%  said  they  would  see  their  “regular  physician.” 
Fifty  percent  reported  having  a regular  doctor,  and  only 
50%  of  those  patients  said  their  regular  physician  was  an 
intemist/family  doctor.  The  others  reported  their  regular 
physician  to  be  a psychiatrist  or  were  unsure. 

During  the  first  6 months  of  the  trial,  220  patients 
(unduplicated  visits)  were  seen  at  the  clinics.  Patients 
were  59%  male;  53%  age  26-44  years  and  38%  45-65; 
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Figure  1. — Clinical  results  of  220  chronically  mentally  ill  patients  in  primary  care  clinics. 


66%  white,  18%  African-American,  and  14%  Hispanic. 
Sixty-one  percent  were  schizophrenic,  20%  were  bipolar, 
and  14%  carried  a diagnosis  of  major  depression.  As 
expected,  few  patients  referred  were  under  age  26  or  over 
age  65.  (It  is  likely  that  younger  persons  with  severe  men- 
tal illness  are  not  yet  dependent  on  the  public  health  and 
mental  health  care  systems  and  are  perceived  to  have  less 
need  for  ongoing  medical  care,  while  persons  over  age  65 
actually  have  more  resources  for  health  care  due  to  enti- 
tlement programs  for  the  elderly.)  Seventy-eight  percent 
of  the  patients  smoked,  24%  more  than  two  packs  per  day. 
Forty-four  percent  reported  a history  of  alcohol  abuse, 
and  31%  reported  a history  of  other  substance  abuse. 

In  191  patients  (87%),  we  were  able  to  make  a new 
diagnosis  or  intervention  (Figure  1).  Diagnoses  ranged 
from  basic  infections,  abnormal  Pap  smears,  hyperten- 
sion, and  new-onset  diabetes  mellitus  to  a previously 
unrecognized  upper  extremity  fracture  that  required 
immediate  hospitalization. 

We  stressed  preventive  health  measures:  we  updated 
immunizations  in  39%  of  the  220  patients  and  performed 
mammograms  in  35%  and  Pap  smears  in  37%  of  eligible 
women.  With  the  exception  of  thyroid-stimulating  hor- 
mone and  cholesterol,  screening  labs  done  in  asympto- 
matic patients  during  this  pilot  project  (complete  blood 
count,  chemistry  panels,  and  serological  tests  for 
syphilis,  HIV,  and  hepatitis)  generally  were  normal  and 
did  not  influence  management. 

Discussion 

Our  clinical  results  are  consistent  with  literature  describ- 
ing high  rates  of  medical  comorbidity  and  substance 
abuse  in  the  severely  mentally  ill.5,13, 24-26  Chronically 
mentally  ill  adults  have  traditionally  accounted  for  a large 
portion  of  health  care  expenditures.27  Without  adequately 
established  primary  care  programs,  they  tend  to  access 
care  through  emergency  departments  and  urgent  care  clin- 


ics where  the  cost  of  care  is  more  expensive.28  Several 
factors  contribute:  a lack  of  regular  medical  care  results  in 
a deterioration  of  the  individual's  health  to  a point  where 
urgent  care  becomes  necessary;  alternatively,  if  patients 
lack  access  to  primary  care,  they  are  likely  to  seek  care 
from  a site  where  access  is  less  impeded  such  as  an  emer- 
gency department  or  urgent  care  clinic.  This  pattern  of  uti- 
lization was  observed  by  the  Medicaid  access  group  who 
found  that  Medicaid  recipients  in  urban  areas  have 
extremely  limited  access  to  outpatient  care  apart  from  that 
offered  in  hospital  emergency  rooms.29  Surveys  of  Med- 
icaid recipients  who  are  not  necessarily  mentally  ill  reveal 
that  more  than  60%  had  no  regular  source  of  care.30  In 
addition,  patients  who  are  unaffiliated  with  a primary  care 
physician  are  known  to  visit  the  emergency  room  repeat- 
edly.31 Merely  putting  forth  efforts  to  limit  these  emer- 
gency room  visits,  when  established  alternative  sources  of 
care  are  lacking,  will  be  fraught  with  problems.32  These 
conclusions  seem  especially  applicable  to  SPMI  patients 
because  their  concurrent  mental  illness  typically  causes 
them  to  have  increased  difficulties  in  dealing  with  the 
health-care  system. 

Although  it  is  too  early  to  allow  for  an  analysis  of  the 
economic  impact  of  the  clinic,  from  an  initial  overview 
of  clinic  attendance,  the  high  rate  of  kept  appointments, 
and  the  nature  of  medical  conditions  treated,  we  believe 
the  economic  impact  will  be  positive  over  time.  While 
this  is  open  to  discussion,33  from  an  intuitive  standpoint, 
enhancing  the  role  of  primary  care  for  an  underserved 
population  should  help  moderate  health  care  costs. 
Many  of  these  same  patients  are  indigent  and  thus 
served  in  the  public  sector.  If  we  as  a society  and  med- 
ical community  do  not  invest  the  necessary  time  and 
effort  to  address  the  health  needs  of  SPMI  patients,  we 
will  inevitably  be  faced  with  having  to  pay  for  the  addi- 
tional health  care  costs  for  problems  once  they  progress. 
Managing  the  care  of  chronically  mentally  ill  patients 
may  be  one  important  strategy  for  health  care  agencies 
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hoping  to  eliminate  the  excessive  costs  of  unnecessary 
emergency  room  visits.  Similarly,  the  traditional  emer- 
gency department  and  urgent  care  clinic  visits  for  these 
patients  are  inefficient.  The  marginal  costs  of  emergency 
care  for  non-emergent  conditions  are  more  expensive 
than  an  office  visit;34  even  if  this  difference  is  relatively 
small,  limiting  these  costs  is  a worthwhile  goal. 

However,  the  economic  argument  does  not  tell  the 
entire  story.  An  accurate  cost  analysis  must  also  include 
the  costs  of  failure  to  prevent  additional  medical  seque- 
lae, as  well  as  the  lost  opportunity  to  form  an  ongoing 
relationship  that  promotes  further  evaluation,  long-term 
management,  and  health  education  of  the  patient.  As  an 
example,  a patient  with  emphysema  in  an  ongoing  pri- 
mary care  setting  can  be  taught  about  avoiding  triggers 
for  respiratory  deterioration,  preventive  care  through 
influenza  and  pneumococcal  immunization,  and  symp- 
tom monitoring  during  flares  of  the  disease.  There  is  sel- 
dom adequate  time  for  patient  education  during  an 
urgent  care  visit. 

In  the  long  run,  the  effectiveness  of  primary  care  in 
this  population  will  be  assessed  based  on  the  patients’ 
health  outcomes.  The  continuity  we  are  striving  to 
achieve  for  these  traditionally  problematic  patients  has 
in  other  populations  been  linked  to  improved  out- 
comes.35 Having  a regular  place  of  care  has  been  shown 
to  be  the  most  important  factor  associated  with  receiv- 
ing preventive  care  services.36  The  SPMI  patient  often 
places  a low  priority  on  these  types  of  services  because 
of  more  pressing  psychological  or  social  stresses  or 
because  of  a lack  of  understanding  of  the  benefits.  We 
believe  that  the  ability  to  perform  routine  health  main- 
tenance will  continue  to  increase  as  patients  become 
more  comfortable  and  trusting  of  the  clinics  and  those 
who  provide  their  care.  Currently,  no  literature  address- 
es the  utilization  patterns  of  preventive  services  by  this 
patient  population.  Often  we  have  found  that  in  contrast 
with  other  patients  in  a general  internal  medicine  clinic, 
SPMI  patients  require  more  extensive  explanations 
about  the  need  for  screening  examinations  and  labora- 
tory work.  An  incremental  approach  has  been  success- 
ful in  many  patients — early  visits  involve  screening 
procedures  that  are  the  least  intrusive  and  more  sensi- 
tive tests  are  done  at  later  visits  when  the  patient  feels 
more  comfortable. 

Because  of  their  inherent  paranoia,  SPMI  patients  are 
more  likely  to  return  for  follow-up  and  adhere  to  treat- 
ment plans  if  they  trust  the  health  care  staff.  Early  on, 
when  ancillary  clinic  staff  expressed  some  hesitancy 
about  caring  for  this  population,  we  developed  a number 
of  educational  sessions  to  discuss  salient  aspects  of 
chronic  mental  illness  in  order  to  encourage  a better 
understanding  and  empathy.  In  addition,  the  selection  of 
primary  care  physicians  is  crucial  to  the  success  of  such 
a clinic.  The  physicians  must  be  adept  at  creating  an 
atmosphere  of  respect  and  trust  for  the  patients.  This 
ability  of  the  primary  care  physicians  and  support  staff 
to  build  a strong  relationship  with  the  patient  may  prove 
to  be  the  most  significant  variable  in  the  success  or  fail- 


ure of  this  type  of  clinic.  Thus,  on  occasion,  the  obvious 
treatment  regimen  for  a particular  medical  problem  has 
to  be  put  in  abeyance  because  it  may  provoke  fear  and 
destroy  the  developing  relationship  that  is  necessary  to 
provide  ongoing  treatment. 

Inconsistent  follow-up  and  difficulties  with  treatment 
plan  adherence  have  commonly  been  found  in  this  pop- 
ulation. Our  finding,  that  SPMI  patients  often  lack  pri- 
mary care  physicians,  is  consistent  with  earlier  studies 
and  likely  has  a role  in  this  problem.37  The  chronically 
mentally  ill  are  at  a major  disadvantage  in  dealing  with 
health  care  systems;  barriers  to  optimal  primary  care 
have  been  elucidated.38  Many  patients  are  aggressive, 
volatile,  and  noncompliant  while  lacking  adaptive  skills 
to  function  in  a system  where  access  to  care  may  be 
challenging.  They  often  lack  transportation  and  educa- 
tion, factors  which  are  known  to  predict  delaying  or  for- 
going care  for  a medical  problem.39  To  improve  adher- 
ence, we  have  enlisted  the  collaboration  of  the  patients’ 
case  managers,  who  frequently  accompany  their  clients 
to  clinic  appointments.  The  case  managers  facilitate 
access  to  the  clinic  by  making  appointments  and  trans- 
porting the  patients.  They  elaborate  on  symptomatology, 
provide  information  about  patients’  day-to-day  life, 
reinforce  the  treatment  plan,  enhance  communication 
between  the  medical  and  psychiatric  professionals,  and 
serve  as  a liaison  between  patients  and  their  medical 
care  team.  Rosenheck  et  al.40  recently  demonstrated  that 
health  services  utilization  was  primarily  associated  with 
identification  of  such  a need  by  the  case  manager,  not 
the  client. 

The  feedback  about  the  clinics  has  been  uniformly 
positive.  The  psychiatry  staff  at  the  MHCD  appreciate 
the  direct  lines  of  communication  that  have  been  estab- 
lished with  the  primary  care  physicians  and  frequently 
consult  the  internists  by  phone.  Several  psychiatrists 
have  expressed  relief  that  the  medical  issues  of  their 
patients  are  being  addressed  in  a structured  fashion.  By 
establishing  clinics  that  expressly  serve  this  population, 
we  have  sought  to  streamline  the  medical  care  for  the 
patients  and  staff  at  MHCD.  In  the  past,  case  managers 
may  have  had  a different  physician  for  each  of  their 
clients;  now  they  are  able  to  find  one  for  a whole  cohort 
of  their  clients.  It  is  also  easier  for  the  mental  health  team 
to  obtain  clients’  medical  records,  laboratory  results, 
medication  refills,  and  same-day  appointments  for  acute 
illnesses  because  of  the  involvement  of  the  case  man- 
agers. The  same-day  appointments  serve  as  an  alternative 
to  more  expensive  methods  of  care  such  as  the  urgent 
care  clinic  or  the  emergency  room. 

Given  their  precarious  nature,  SPMI  patients  require 
a system  that  promotes  flexibility  and  creativity  to 
improve  the  historically  high  rates  of  attrition  when  they 
are  simply  provided  care  in  a general  office  or  hospital- 
based  clinic  setting.41  Efforts  to  integrate  primary  med- 
ical care  with  mental  health  care  may  result  in  an  orga- 
nizational structure  that  can  add  the  necessary  coherence 
to  the  system  of  services  for  the  chronically  mentally 
ill.42  It  has  also  been  demonstrated  that  interventions  to 
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improve  the  quality  of  health  care  through  case  manage- 
ment may  be  most  successful  when  they  focus  on  select- 
ed high-risk  populations  such  as  SPMI  patients.43 

The  main  lesson  we  have  learned  is  that  communica- 
tion with  the  psychiatric  staff  is  imperative.  The  MHCD 
has  the  structure  to  reinforce  the  treatment  plan  and, 
most  importantly,  the  MHCD  staff  members  are  the  ones 
who  have  long-standing  relationships  with  the  patients. 
They  have  the  knowledge  of  psychiatric  medications, 
which  the  patients  often  do  not  remember,  and  of  the 
patients'  living  situations  and  functional  status.  A coor- 
dinated effort  between  the  internal  medicine  staff  and 
the  psychiatry  staff  is  required. 

The  main  ongoing  problems  posed  by  dealing  with  this 
population  are  in  the  areas  of  coordination  of  care, 
approaches  to  follow-up,  and  medication  compliance.  In 
addition,  patients  are  skeptical  about  some  treatments, 
especially  preventive  services  that  do  not  have  immedi- 
ately obvious  results,  and  they  are  often  on  so  many  med- 
ications that  they  refuse  additional  ones.  Both  these  prob- 
lems are  most  successfully  dealt  with  by  scheduling  fre- 
quent follow-up  visits  to  reinforce  the  treatment  plan  and 
forge  trust.  Education  of  the  case  managers  and  psychia- 
trists about  the  need  for  a specific  treatment  allows  for 
reinforcement  in  a more  natural  and  less  threatening  envi- 
ronment outside  of  the  primary  care  clinic.  The  structure 
is  often  in  place  to  fill  “medi-planners”  during  psychiatric 
visits,  and  the  psychiatric  staff  now  incorporate  medica- 
tions for  medical  problems  into  the  planners. 

Transportation  to  the  clinic  is  difficult.  Unless  the 
patient  is  being  intensively  case  managed  and  is  provid- 
ed transportation,  he  or  she  may  miss  the  appointment. 
Just  communicating  with  the  clinic  can  be  difficult — 
patients  often  do  not  have  phones  and  become  frustrated 
and  confused  with  the  process.  Another  problem 
involves  differentiating  between  somatic  manifestations 
of  psychiatric  illness  and  medical  illness,  which  requires 
multiple  visits  and  carefully  focused  evaluation  and  test- 
ing to  rule  out  serious  illness.  Finally,  psychiatric  med- 
ications cause  a large  number  of  side  effects.  It  may  be 
difficult  to  decide  when  to  recommend  a switch  of  med- 
ications, especially  when  the  medication  is  successful 
psychiatrically  but  complicates  the  medical  health  pic- 
ture, or  in  patients  who  have  unsuccessfully  tried  numer- 
ous psychotropic  medications  in  the  past. 

Important  questions  to  consider:  1)  Can  this  clinic  be 
replicated  with  any  physician?  2)  How  might  primary  care 
physicians  be  better  trained  to  provide  appropriate  care  for 
SPMI  patients?  3)  What  specific  skills,  knowledge,  and 
experience  are  necessary  to  take  care  of  SPMI  patients? 

The  clinic  can  be  replicated  if  the  necessary  infra- 
structure for  the  clinic  is  available  and  communication 
pathways  are  arranged  between  the  psychiatry  and  inter- 
nal medicine  divisions.  Medical  personnel  need  psychi- 
atric back-up  and  resources  (such  as  social  workers)  for 
the  less  independent  patients.  Primary  care  physicians 
need  a basic  understanding  of  the  psychiatric  illnesses, 
psychotropic  medication  indications,  and  side  effects. 
Mostly,  they  need  patience  and  empathy. 


Ultimately,  we  intend  to  evaluate  the  cost-effective- 
ness of  these  clinics  based  on  the  medical  and  psychi- 
atric outcomes  through  a randomized  prospective  trial. 
Patient  and  doctor  satisfaction  with  the  primary  care 
clinics  is  another  area  to  explore.  We  believe  the  results 
of  these  analyses  will  support  our  hypothesis  that  the 
basis  for  improved  health  care  in  the  patient  with  SPMI 
will  continue  to  rest  on  the  establishment  of  a secure 
ongoing  relationship  between  psychiatric  staff,  patients, 
and  a primary  care  physician.  Medical  clinics  developed 
exclusively  for  severely  mentally  ill  patients  may  be  the 
ideal  way  to  care  for  them.44 
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A Cry  From  Within 


KIRSTI  A.  DYER,  MD,  MS,  Lafayette,  California 


Author’s  Note:  I read  Dalton  Trumbo’s  1939  antiwar  novel,  Johnny  Got  His  Gun,  as  a teenager.  The  plot  remained 
buried  in  my  memory  until  I started  working  with  comatose,  nonresponsive,  postoperative  or  intensive  care  unit  (ICU) 
patients  as  a medical  student  and  later  as  a resident.  After  one  particularly  difficult  case,  the  memory  of  “ Johnny  ” — blind, 
deaf,  dumb,  a multiple  amputee,  sustained  in  a hospital  bed,  struggling  to  communicate  with  the  outside  world — began 
returning  to  me.  The  parallels  with  ICU  patients — intubated,  lined  ( with  central  line,  oxygen,  feeding  tubes),  paralyzed — 
became  apparent  to  me. 

This  story  raises  disturbing  questions  for  which  there  are  no  easy  answers.  How  much  do  ICU  patients  feel?  How  do 
we,  as  physicians,  feel  about  dealing  with  these  patients?  How  do  we  deal  with  families  who  want  everything,  and  “ every- 
thing” may  not  be  in  the  patient’s  best  interest?  How  do  we  interact  with  these  patients  who  are  unable  to  interact  with  us? 


As  the  fog  starts  to  clear  from  my  head,  I struggle  to  regain 
my  bearings  and  begin  to  explore  my  surroundings. 
What  was  my  last  conscious  thought  before  this 
moment?  I remember  driving,  bright  lights  coming  toward 
me,  swerving  to  miss  the  oncoming  car,  the  gruesome 
sounds  of  glass  breaking,  of  metal  crunching,  and  of  some- 
one nearby  screaming;  then  suddenly  stopping.  Voices 
shout,  “We  have  one  here!  This  one  is  alive!”  Rough  hands 
place  something  around  my  neck  to  keep  me  from  moving, 
shift  me  to  a board,  and  pull  me  out  of  the  car.  I remember 
excruciating  pain  enveloping  my  body  and  escalating  in 
intensity  until  I can  stand  no  more.  Thankfully,  the  black- 
ness of  unconsciousness  came. 

I swim  back  against  the  darkness  and  confusion  in  my 
mind  and  try  to  open  my  eyes.  I am  unable  to  make  my 
muscles  move.  I try  to  speak  and  realize  that  a tube  blocks 
my  throat.  I do  not  breathe  on  my  own:  a machine  forces 
me.  I sense  another  tube  in  my  nose.  Efforts  to  move  my 
arms  and  legs  are  useless.  My  body  feels  like  dead  weight. 
I am  paralyzed  and  may  be  tied  down.  I can  feel  the  air 
passing  over  my  skin,  sometimes  cool,  other  times  warm. 
Taking  a mental  inventory,  I discover  something  in  my 
bladder  so  I cannot  urinate  on  my  own  and  something  else 
sticking  into  the  right  side  of  my  chest,  causing  me 
anguish  with  every  mechanical  breath.  I cannot  move  my 
neck;  something  keeps  me  from  turning.  My  legs  ache 
constantly,  from  immobility,  with  shooting  pains  and 
sweat,  as  a device  intermittently  squeezes  them.  What  sort 
of  macabre  torture  chamber  have  I entered?  Please,  some- 
one, tell  me  1 am  dreaming! 

I sense  a person  in  the  room,  examining  me.  My  eyes 
are  opened,  a light  shines  in,  and  I vaguely  register  hazy, 
blurry  objects. 


“Pupils  still  reactive.  The  patient  is  still  heavily 
sedated.  No  apparent  seizure  activity.” 

I feel  pressure  on  my  outer  chest.  A stethoscope?  My 
breaths  are  automatic,  not  under  my  own  control. 

“Lungs  clear.” 

The  pressure  is  over  my  heart.  Is  anyone  listening? 
Perhaps  I can  make  my  heart  beat  faster  so  someone 
knows  that  I am  alive  and  I can  feel.  No  one  notices.  The 
pressure  shifts  to  my  abdomen. 

“Bowel  sounds  are  present.  We  can  increase  the  tube 
feeds.” 

I feel  hands  examine  my  feet. 

“Peripheral  pulses  strong  and  intact.  Pneumatics  in 
place.” 

These  hands  are  cold,  rough,  mechanical,  detached. 
There  are  also  other  hands — warm,  soft,  compassionate, 
attentive.  They  turn  me  gently  from  side  to  side  to  bathe 
me,  reposition  my  arms  and  legs,  soothe  my  tired  mus- 
cles, and  ease  the  pain  in  my  back  created  by  being  still 
for  so  long.  I look  forward  to  these  times,  with  new,  fresh- 
ly powdered  sheets.  I smell  clean.  My  hand  is  held  lov- 
ingly by  these  comforting,  empathic  hands.  I feel  the 
compassion  and  warmth  conveyed  in  this  simple  act  of 
kindness.  For  just  a brief  moment,  I experience  calm  and 
tranquillity.  I am  at  peace  in  this  daymare.  I want  to 
believe  the  voice  that  tells  me  I am  doing  fine  and  that 
everything  will  be  all  right.  But  I have  my  doubts. 

They  talk  about  me  at  my  bedside,  oblivious  to  the 
fact  that  I can  hear  all  they  discuss: 

“This  is  a 34-year-old  victim  of  a motor-vehicle  acci- 
dent who  sustained  multiple  traumatic  injuries,  including 
a closed-head  injury,  a right  hemothorax,  and  bilateral 
femur  fractures.  The  patient  required  emergent  intubation 
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in  the  field  to  maintain  an  airway.  Seizure  activity  was 
observed  both  in  the  field  and  on  arrival  to  the  emergency 
department.  The  patient  was  paralyzed  and  sedated  to 
control  the  seizures.  Vasopressors  were  used  on  admis- 
sion to  maintain  hemodynamic  stability  and  improve 
cerebral  profusion;  however,  the  patient  is  presumed  to 
have  suffered  from  anoxic  brain  injury.  The  EEG  [elec- 
troencephalogram] shows  some  baseline  activity,  but 
there  are  no  signs  of  response  to  painful  stimuli.” 

They  talk  about  me,  discuss  the  treatments,  debate 
the  options,  but  do  not  touch  me.  Why?  What  do  they 
fear?  What  are  they  afraid  of  catching — or  of  feeling? 

How  do  I break  through  to  them?  I cannot  move  my 
face  or  body.  I am  unable  to  speak,  yet  I can  feel.  I notice 
every  tube,  every  needle  stick  and  blood  draw,  every 
rough  hand  and  gentle  caress.  I want  to  scream  out,  “I  do 
hear  you!  My  brain  is  working!  I am  alive!”  but  remain 
paralyzed  and  mute. 

Time  passes.  With  each  new  procedure  or  repositioning, 
I am  abruptly  transported  back  to  this  daymare.  I spend  the 
hours  drifting  in  and  out  of  this  altered  state.  In  one  day- 
dream, I am  running  free,  my  arms  and  legs  carrying  me, 
effortlessly,  by  a bubbling  stream  and  through  sweet- 
smelling fields  of  flowers.  The  air  is  filled  with  the  joyful 
songs  of  birds,  and  colorful  butterflies  are  playing  on  the 
breeze.  I am  breathing  deeply,  my  heart  rate  slowing  and 
relaxing  in  this  peaceful,  tranquil  land.  The  sun  shine 
downs  on  me,  sharing  its  warmth  and  light,  until  my  only 
conscious  thoughts  are  of  peace,  contentment,  and  joy. 

In  an  instant,  this  world  is  shattered.  Out  of  clear  blue 
skies  comes  a bolt  of  lightning,  striking  me  in  the  heart. 
Abruptly  I am  transported  back  into  the  world  of  cold 
steel,  sterility,  and  mechanical  devices.  People,  with  their 
faces  distorted  from  concern  and  panic,  are  frantically 
working  over  me  to  bring  me  back  and  “save  me.”  Why? 

I pray  for  rest  and  for  peace.  I hope  that  every  time  I 
escape  from  this  new  consciousness  to  my  happier 
memories,  I will  not  return.  Yet,  each  day  I emerge  from 
my  dreams  to  endure  the  ventilator,  the  tubes,  and  the 


pain.  The  medications  they  give  me  do  not  suppress  my 
suffering  while  I am  awake.  Because  I cannot  respond 
and  do  not  flinch  during  painful  procedures,  they  do  not 
give  me  anesthetics.  I must  endure  the  anguish  of  needle 
sticks  for  blood  and  tubes  replaced  in  different  body 
openings.  I remain  in  tormented  silence. 

They  start  talking  about  pneumonia,  worry  about  my 
“vital  signs,”  and  debate  the  treatment  options.  They 
mention  a “drug-resistant  strain”  and  possible  “sepsis.” 
I hear  thick  mucus  being  suctioned  from  my  damaged 
lungs,  as  the  machine  is  readjusted  daily  to  help  me 
breathe.  I am  unable  to  cough  or  do  anything  to  clear  the 
mucus.  I rely  on  someone  else  to  suction  me.  I fear  I am 
drowning  in  my  own  fluids. 

The  conversation  around  me  takes  on  a more  dismal, 
somber  tone. 

“This  is  a very  sad  case.  She’s  been  here  for  over  two 
months  now,  and  we  haven’t  made  any  progress.  It  now 
looks  like  an  ARDS  [adult  respiratory  distress  syn- 
drome] picture  with  a drug-resistant  pneumonia.  We  are 
concerned  about  the  possibility  of  sepsis.  We  don’t 
know  if  the  antibiotics  will  be  effective.  She  is  young 
and  was  healthy  before  the  accident.  We  are  working 
with  a strong  heart,  lungs,  and  good  kidneys;  no  signs  of 
multisystem  organ  failure  yet.  We  believe  there  was 
brain  damage  from  the  head  injury,  seizures,  and  pre- 
sumed anoxic  brain  injury.  The  EEG  showed  some  lim- 
ited brain-wave  activity.  The  family  still  wants  us  to  be 
aggressive.  We  may  need  to  use  the  ethics  committee  to 
help  sort  out  the  options.  For  now,  we  are  continuing 
with  the  full-court  press.  She  is  a ‘full  code.’” 

Why  must  they  continue  to  torture  me?  How  much 
longer  do  I endure?  Don’t  they  realize  I am  alive,  that  I 
can  feel?  What  purpose  does  this  continued  anguish 
serve?  I pray  that  I will  find  the  ability  to  communicate  so 
I can  ask  for  my  suffering  to  end.  Please  let  me  escape,  let 
me  depart  to  my  dream  state,  my  fields  of  warm  sunshine. 
If  this  is  all  my  life  is  to  be,  why  can’t  they  just  let  me  go? 

Please. 
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A Great  Opportunity 


John  Gardner  has  said,  “Life  is  full  of  great  opportuni- 
ties brilliantly  disguised  as  insoluble  problems.”  I write 
about  not  only  a great  opportunity,  but  a Blue  and  Gold, 
Cardinal,  British,  and  Western  opportunity.  On  September 
9,  1998,  UCSF  Stanford  Health  Care  and  The  British 
Medical  Journal  Publishing  Group  (BMJ  Group)  pur- 
chased the  Western  Journal  of  Medicine  from  Carden 
Jennings  Publishing,  Co.  Ltd,  the  company  that  had  pur- 
chased the  journal  from  the  California  Medical  Associa- 
tion in  September  1996.  This  is  an  unprecedented  move 
that  will  build  on  the  strengths  of  the  journal  and  its  new 
owners.  It  shows  perseverance,  vision,  and  courage.  It 
demonstrates  collaboration  between  an  internationally 
renowned  medical  publisher  experienced  in  complex  joint 
ventures  and  a new  academic  entity  that  promises  the  best 
of  medical  research,  education,  and  care. 

What  are  the  risks?  The  great  risk  is  to  do  nothing  dur- 
ing these  dangerous  times  for  our  profession.  The 
BMJ/UCSF  Stanford  Health  Care  partnership  has  a 
tough-minded  optimism  coupled  with  informed,  practical, 
values-based  action.  The  risks  are  low. 

What  are  the  benefits?  Clinicians  will  find  that  the 
journal  will  be  essential  to  read.  It  will  have  expanded 
resources,  more  diversity,  increasing  excellence;  readers 
will  find  outstanding  papers  from  a wide  variety  of 
sources.  Authors  will  have  access  to  a journal  with  the 
possibility  of  international  ripples  in  print  and  websites 
as  they  prepare  papers  on  basic  science  with  clinical 


implications,  clinically-oriented  research,  reviews, 
informatics,  advances,  policy,  ethics,  economics, 
patient-centered  care,  and  evidence  based  medicine.  The 
BMJ  will  have  access  to  readers  and  to  dynamic  talent 
and  material.  UCSF  Stanford  Health  Care  will  be  able  to 
affirm  its  commitment  to  service  and  to  support  the  prac- 
tice of  medicine  on  the  front  lines. 

The  future?  The  journal  will  be  compelling  and  will 
capture  the  attention  of  readers  and  the  commitment  of 
authors.  It  will  contribute  to  improving  the  care  of 
patients.  The  journal  will  be  a visible,  valuable  link 
between  clinicians,  academic  centers  and  other  sources 
of  information  and  service,  policy  makers,  and  patients. 
It  will  be  of  interest  to  the  California  Medical  Associa- 
tion, which  continues  to  provide  services  to  the  journal 
during  this  transition.  Finally,  it  will  be  independent,  as 
it  always  has  been,  devoted  to  publishing  the  best  mate- 
rial from  authors  from  the  West,  around  the  country,  and 
around  the  world. 

The  story  of  the  journey  to  this  bright  future  may  be 
told  another  time.  The  challenges  have  been  surmount- 
able because  of  the  importance  of  the  goal  — to  maintain 
a vibrant  voice  for  medicine.  There  has  been  good  com- 
pany along  the  way.  As  for  now,  thank  you  for  your  con- 
tinued support;  give  us  your  ideas;  watch  for  big  changes 
next  spring.  Be  with  us  as  we  seize  this  great  opportunity. 

Linda  Hawes  Clever,  MD 
Editor 


254 


Correspondence 


To  the  Editor:  Stage  of  disease  is  the  most  important 
prognostic  factor  in  patients  with  gastric  cancer,  and  it  is 
rare  to  cure  a patient  with  symptomatic  gastric  cancer.2 
Early  gastric  cancer,  on  the  other  hand,  is  effectively 
treated  by  gastrectomy  with  excellent  long-term  results. 
Detecting  tumors  at  an  earlier  stage  through  some  form 
of  screening  has,  therefore,  the  largest  potential  for 
improving  gastric  cancer  outcome. 

Fecal  occult  blood  testing  and  sigmoidoscopy  are  rec- 
ommended as  routine  screening  tests  in  patients  over  the 
age  of  50  in  the  United  States  to  detect  colorectal  polyps 
and  malignancy.  The  incidence  of  gastric  cancer  (22,800 
cases  in  1996)  in  the  United  States,  however,  is  only  one- 
sixth  that  of  colorectal  cancer  (133,500  cases  in  1996). 2 
The  lower  incidence  of  gastric  cancer  makes  the  yield  of 
screening  endoscopy  lower  than  that  for  colorectal  can- 
cer. Also,  upper  endoscopy  is  less  convenient  for  patients 
and  more  costly  than  sigmoidoscopy.  As  a result,  screen- 
ing endoscopy,  although  a highly  sensitive  and  specific 
test  for  gastric  cancer,  is  not  considered  cost-effective.3 

A screening  program  is  most  likely  to  be  cost-effec- 
tive in  a population  with  a high  incidence  of  gastric  can- 
cer. We  calculated  the  age-adjusted  incidence  rates  of 
gastric  cancer  in  patients  of  different  ethnicities  in 
Orange  and  San  Diego/Imperial  Counties,  California  to 
identify  whether  a population  existed  that  would  be  suit- 
able for  a prospective  trial  of  gastric  cancer  screening. 

Asians  in  Orange  County  were  at  highest  risk  of 
developing  gastric  cancer.  The  annual  age-adjusted  risk 
of  gastric  cancer  in  Asian  men  in  Orange  County  was  3.3 
and  3.5  times  as  high  as  that  in  white  men  from  1988- 
1990  and  1991-1993,  respectively.  The  annual  age- 
adjusted  risk  of  gastric  cancer  in  Asian  women  in  Orange 
County  was  3.3  and  3.8  times  as  high  as  that  in  white 
women  from  1988-1990  and  1991-1993,  respectively. 
Black  men  in  San  Diego/Imperial  Counties  were  approx- 
imately twice  as  likely  to  develop  gastric  cancer  in  com- 
parison to  white  men.  Latino  men  and  women  in  both 
Orange  and  San  Diego/Imperial  Counties  were  nearly 
twice  as  likely  to  develop  gastric  cancer  in  comparison  to 
white  men  and  women. 

The  annual  age-adjusted  incidence  of  gastric  cancer 
in  Asian  men  in  Orange  County  (31.4/100,000  from 
1988-1990  and  26.9/100,000  from  1991-1993)  was  only 
slightly  lower  than  the  annual  age-adjusted  incidence  of 
colorectal  cancer  in  this  population  (38.3/100,000  from 
1988-1990  and  38.5/100,000  from  1991-1993).  In  com- 
parison, the  annual  age-adjusted  incidence  of  gastric 
cancer  in  white  men  in  Orange  County  (9.4/100,000 
from  1988-1990  and  7.7/100,000  from  1991-1993)  was 
much  lower  than  the  annual  age-adjusted  incidence  of 
colorectal  cancer  in  this  population  (59.1/100,000  from 
1988-1990  and  52.1/100.000  from  1991-1993). 


The  incidence  of  gastric  cancer  in  patients  of  Asian 
descent  bom  in  their  native  countries  is  even  higher  than 
that  of  Asians  bom  in  the  United  States.  For  example,  the 
age-adjusted  incidence  of  gastric  cancer  in  men  in  Japan 
in  five  prefectures  in  the  1980s  ranged  from  73.6/100.000 
to  93.3/1 00,000.4  We  were  unable  to  stratify  gastric  can- 
cer incidence  based  on  country  of  birth  but  suspect  that 
the  incidence  of  gastric  cancer  in  those  Asian  men  living 
in  Orange  County  who  were  bom  in  their  native  countries 
is  greater  than  31.4/100,000.  Public  policy  discussion 
should  address  whether  the  incidence  of  gastric  cancer  in 
this  group  is  high  enough  to  justify  the  implementation  of 
a gastric  cancer  screening  program.  Further  discussion  is 
needed  to  determine  which  individual  or  combination  of 
screening  tests  may  be  cost-effective  in  screening  for  gas- 
tric cancer  in  high-risk  populations  in  this  country. 

H.  pylori  is  an  established  risk  factor  for  gastric  can- 
cer and  between  40%  to  60%  of  cancers  of  the  antrum 
and  body  of  the  stomach  have  been  attributed  to  infection 
with  this  organism.5-6  While  there  is  no  data  that  H.  pylori 
eradication  modifies  an  individual’s  cancer  risk,  it  is  esti- 
mated that  if  30%  of  distal  cancers  could  be  prevented  by 
screening  and  treating  H.pylori  infected  individuals, 
$25,000  would  be  spent  per  year  of  life  saved.3  In  a high- 
risk  group  such  as  Japanese-Americans,  screening  and 
treatment  is  estimated  to  require  less  than  $50,000  per 
year  of  life  saved,  even  at  5%  treatment  efficacy.  The 
cost-effectiveness  of  this  primary  prevention  strategy 
requires  a prospective  study  to  prove  its  efficacy.  Our 
data  indicate  that  the  high  incidence  of  gastric  cancer  in 
Asians  in  Orange  County  make  them  a target  group  in 
which  to  implement  a trial  to  assess  the  cost-effective- 
ness of  identifying  and  treating  H.  pylori  infection  to  pre- 
vent the  subsequent  development  of  gastric  cancer. 

Charles  P.  Theuer,  MD 

Department  of  Surgery 

University  of  California 

Inine  Medical  Center,  Orange.  CA.  92868 

Hoda  Anton-Culver,  PhD 
Division  of  Epidemiology 
Department  of  Medicine 
University  of  California 
Irvine,  Irvine,  CA  92612 
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Nevada  at  Harrah's.  Contact:  CEME.  5330  Primrose  Drive,  Suite  250,  Fair 
Oaks.  CA  95628.  (800)  651-2363. 

May  13-16,  1999 — Outdoor  Emergency  Medicine.  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
ott  Camelback  Inn.  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20 
hrs  credit:  AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049.  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

May  13-16.  1999 — Outdoor  Emergency  Medicine,  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
ott  Camelback  Inn.  Scottsdale,  AZ.  Method:  AV.  L.  SB,  W.  Thurs-Sun. 
32  hrs  credit:  AMA.  AOA,  AAFP.  $750.  Contact:  Victoria  Gonzales.  P.O. 
Box  27049.  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

May  20-21.  1999 — High  Risk  Emergency  Medicine.  Las  Vegas,  Nevada  at 
Harrah’s.  Contact:  CEME,  5330  Primrose  Drive,  Suite  250,  Fair  Oaks,  CA 
95628.(800)651-2363. 

June  3^L  1999 — Improving  Emergency  Department  Patient  Satisfaction 
and  Reducing  Length  of  Stay.  Chicago,  IL  at  the  Holiday  Inn  Chicago 
City  Centre.  Contact:  CEME,  5330  Primrose  Drive,  Suite  250.  Fair  Oaks, 
CA  95628.(800)  651-2363. 


ENDOCRINOLOGY 

March  5,  1999 — Diabetes  Update:  1999.  UC  Davis  at  Doubletree  Hotel, 
Sacramento,  CA.  Friday.  Contact:  UCD  (916)  734-5390. 

March  1 1-13.  1999 — The  Fourth  International  Conference  on  Continuous 
Renal  Replacement  Therapies.  Hotel  del  Coronado  in  San  Diego,  Cali- 
fornia. Contact:Shirley  Kolkey,  Complete  Conference  Management,  1660 
Hotel  Circle  North.  #220.  San  Diego,  CA  92108.  (619)  299-6673  or  fax 
(619)  299-6675. 
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FAMILY  PRACTICE/PRIMARY  CARE 

November  14 — Women's  Health  Symposium.  UC  Davis  at  UCD  Med  Ctr. 
Cancer  Center  Auditorium.  Sacramento.  Sat.  Contact:  UCD  (916)  734-5390. 

December  3-4 — Controversies  in  Women’s  Health.  UCSF  at  Cathedral  Hill 
Hotel.  San  Francisco.  Thurs.-Fri.  13  hrs.  Credit.  $370.  Contact:  UCSF 
(415)  476-5208. 

January  14-17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency,  SF. 
Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO  Box  270469,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

January  14—17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt 
Regency.  SF.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  11-14,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician.  Continuing  Medical  Education  Associates  at 
Hyatt  Islandia,  San  Diego.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

February  12-14,  1999 — California  Academy  of  Family  Physicians  (CAFP) 
51  st  Annual  Scientific  Assembly.  San  Diego  Concourse,  San  Diego.  CA. 
40  hrs.  Contact:  Clark  Franklin.  CAFP,  1 14  Sansome  Street,  Suite  1305, 
San  Francisco,  CA  94104-3824.  (415)  394-9121  or  fax  (415)  394-91 19. 

February  17  -19,  1999 — Annual  Review  in  Family  Medicine:  Controver- 
sies and  Challenges  in  Primary  Care.  UCSF  at  Cathedral  Hill  Hotel,  SF. 
Wed.-Fri.  16  hrs.  $400.  Contact:UCSF  Program  Coordinator,  Dept,  of 
Family  and  Community  Medicine  (415)  476-5250. 

March  27,  1999 — Primary  Care  Gastroenterology.  UC  Davis  at  Cancer  Cen- 
ter Auditorium,  Sacramento,  CA.  Saturday.  Contact:  UCD  (916)  734-5390. 

May  14-18,  1999 — Primary  Care  Essentials,  San  Francisco,  CA.  Sponsored 
by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Grand  Hyatt 
on  Union  Square,  San  Francisco,  CA.  Method:  AV,  L.  SB,  W.  Thurs-Sun.  32 
hrs  credit:  AMA,  AOA,  AAFP.  $750.  Contact:  Victoria  Gonzales,  PO.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

November  8-11 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego,  CA 92198.  (800)  993-2632  or  (619)  674-5200. 

INFECTIOUS  DISEASE 

November  19 — Preparing  for  the  Coming  Influenza  Pandemic  Satellite 
Course.  California  Distance  Learning  Health  Network  at  various  sites  through- 
out California.  Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 

December  2-6 — Internal  Medicine-  1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club.  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA.  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego.  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

December  3 — Surveillance  of  Vaccine-Preventable  Diseases  Satellite  Course. 
California  Distance  Learning  Health  Network  at  various  sites  throughout  Cal- 
ifornia. Thurs.  2.5  hrs.  Fee  varies.  Contact:CDLHN  (619)  594-3348. 


KEY  TO  ABBREVIATIONS 

DREW.  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 
Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California.  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


December  9 — A IDS- Associated  Malignancies:  Biology  and  Clinical  Manage- 
ment. UCSF  at  Palace  Hotel,  San  Francisco.  Wed.  Credit  4.5  hours.  $ 1 35.  Con- 
tact: UCSF  (415)  476-5208. 

December  10-12 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace  Ho- 
tel, San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact:  UCSF  (415) 
476-5208. 

February  5-6,  1999 — Infectious  Disease  Update:  1999.  UC  Davis  at  Hilton 
Hotel,  Sacramento.  Fri-Sat.  Contact:  UCD  (916)  734-5390. 

February  21-26,  1999 — Winter  Course  in  Infectious  Diseases,  Snowmass, 
Colorado-25th  Anniversary  Meeting.  Sponsored  by  the  Division  of  In- 
fectious Diseases  and  Geographic  Medicine,  Stanford  University  School  of 
Medicine  and  Research  Institute,  Palo  Alto  Medical  Foundation.  28  hrs. 
$75-$350.  Contact:  Trisha  Mitchell,  Meeting  Coordinator  (800)  535-7814 
or  fax  (215)422-1283. 


INTERNAL  MEDICINE 

March  19-25,  1999 — Internal  Medicine,  San  Diego  CA.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  To  be  held  at  the  Hotel  del  Coron- 
ado, San  Diego,  CA.  Method:  AV,  L,  SB,  W.  Fri-Thurs.  45  hrs  credit: 
AMA.  AOA,  AAFP.  $895.  Contact:  Victoria  Gonzales,  P.O.  Box  27049, 
San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


NEPHROLOGY 

February  4-6.  1999 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 
Sponsored  by  UC  San  Diego.  To  be  held  at  the  Coronado  Island  Marriott  Re- 
sort, Coronado,  CA.  17  hrs  credit:AMA.  $175,  $425.  Contact:  Shirley 
Kolkey.  1660  Hotel  Circle  North,  #220,  San  Diego,  CA  92108.  Phone  (619) 
299-6673  or  Fax  (619)  299-6675;  e-mail  c-c-m@worldnet.att.net 


NEUROLOGY 

February  10-12,  1999 — Recent  Advances  in  Neurology.  UCSF  at  Mark  Hop- 
kins Inter-Continental  Hotel.  San  Francisco.  Wed-Fri.  15  hrs.  $425.  Contact: 
UCSF  (4 15)  476-0318. 


OB/GYN 

December  6 — C'TTR  105th  Semi-Annual  Cancer  Seminar:  Tiimors  of  the 
Breast.  To  be  held  at  the  Marriott  at  Coronado,  San  Diego.  8 hrs.  $110, 
$265.  Contact:  California  Tumor  Tissue  Registry;  c/o  LLU  School  of  Med- 
icine, 11021  Campus  Ave.,  AH  335,  Loma  Linda,  CA  92350.  Phone  (909) 
824-4788  or  Fax  (909)  478-4188;  email  cttr@linkline.com. 

February  11-14,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Islandia,  San  Diego.  CA. 
Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales.  P.O.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  Orlando,  FL.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Buena  Vista  Palace  at  Walt  Dis- 
ney World  Village,  Orlando.  FL.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs 
credit:  AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


ORTHOPEDICS 

January  14-17.  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Regency,  La  Jolla,  San 
Diego,  CA.  Method:  AV,  L.  SB.  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA, 
AAFP.  $575.  Contact:  CMEA  Monica  L.  Lier.  (800)  993-2632  or  (619) 
674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  New  Orleans,  LA.  Sponsored  by  Continuing 
Medical  Education  Associates.  To  be  held  at  the  Royal  Sonesta  Hotel,  New 
Orleans.  LA.  Method:  AV,  L.  SB.  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  25-28.  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  Las  Vegas,  NV.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Caesars  Palace,  Las  Vegas,  NV. 
Method:  AV,  L.  SB,  W.  Sun-Wed.  20  hrs  credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego.  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 
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PATHOLOGY 

December  6 — CTTR  106th  Semi-Annual  Cancer  Seminar:  Tumors  of  the 
Head  and  Neck.  To  be  held  at  the  Westin  South  Coast  Plaza,  Costa  Mesa. 
8 hrs.  $110,  $265.  Contact:  California  Tumor  Tissue  Registry;  c/o  LLU 
School  of  Medicine.  11021  Campus  Ave.,  AH  335,  Loma  Linda,  CA  92350. 
Phone  (909)  824-4788  or  Fax  (909)  478-4188;  email  cttr@linkline.com. 


PEDIATRICS 

December  4—6 — Stabilization  and  Management  of  the  Critically  III  Child. 

UCSF  at  Grand  Hvatt  Hotel.  SF.  Fri-Sun.  12  hrs.  $300.  Contact:  UCSF  (415) 
476-5808. 

January  29-31,1999 — 37TH  Clinical  Conference  Pediatric  Anesthesiology. 
Disneyland  Hotel,  1 150  W.  Cerritos  Avenue.  Anaheim.  CA  92802.  Sponsored 
by  The  Pediatric  Anesthesiology  Foudation.  $250-$295.  Contact  David  J 
Steward,  M B..  Program  Director,  Pediatric  Anesthesiology  Conference  Box 
#3,  Childrens  Hospital  Los  Angeles,  P.O.  Box  54700,  Los  Angeles,  CA 
90054.  Phone  (213)  669-2262  or  Fax  (213)  660-8983. 

February  14-17,  1999 — Pediatrics  Update  1999,  San  Diego,  CA.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Hyatt  Islandia, 
San  Diego.  CA.  Method:  AV,  L,  SB.  W.  Sun- Wed.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049.  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  28-March  3,  1999 — Pediatrics  Update  1999,  Orlando,  FL.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Buena 
Vista  Palace  at  Walt  Disney  World  Village,  Orlando.  FL.  Method:  AV.  L. 
SB.  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victo- 
ria Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

March  19-20,  1999 — Pediatrics  Update:  1999.  UC  Davis  at  Cancer  Center 
Auditorium,  Sacramento,  CA.  Fri-Sat.  Contact:  LICD  (916)  734-5390. 


RADIOLOGY 

February  25-28.  1999 — Up  to  Date  Radiology  in  the  Desert.  Mira  Monte 
Resort,  Indian  Wells,  California.  Credit  26  hrs.  AMA.  $495-$750.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 


RESPIRATORY 

March  19-20,  1999 — Cystic  fibrosis  Caregivers  Symposium.  UC  Davis  at 
Marriott  Hotel,  Napa,  CA.  Fri-Sat.  Contact:  UCD  (916)  734-5390. 

SURGERY 

January  15-16,  1999 — What's  New  General  Surgery.  UC  Davis  at  Hyatt  Re- 
gency Sacramento  at  Capitol  Park.  Fri-Sat.  Contact:  UCD  (916)  734-7203. 

UROLOGY 

December  11-12 — Practical  Issues  in  Human  Sexuality  and  Erectile  Dys- 
function. UCSF  at  Ritz-Carlton  Hotel,  SF  Fri-Sat.  14.5  hrs.  $385.  Contact: 
UCSF  (415)  476-5808. 


GENERAL/MULTIDISCIPLINARY 

January  29-31,  1999 — Research  Study  Club,  65th  Clinical  Conference.  To 
be  held  at  the  Universal  City  Hilton  & Towers,  CA.  15  hrs  credit. 
$190-$400.  Contact:  Mrs.Ball  (909)  677-4482  or  fax  (909)  677-7904; 
email:  lbll@aol.com. 

April  28-May  8,  1999 — Blue  Water  Medical  Seminar.  Tri  City  Medical  Cen- 
ter at  Baja  California  aboard  Royal  Star  Sportfisher.  Wed-Sun.  20  hrs. 
$3300.  Contact:  Ronald  Mcdak  (760)  727-7863. 

May  16-19,  1999 — Alternative  Medicine,  Scottsdale,  AZ.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Mariott  Camel- 
back  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs  credit: 
AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales.  P.O.  Box  27049. 
San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

June  22-29,  1999 — Mindfulness-Based  Stress  Reduction  in  Mind-Body 
Medicine.  To  be  held  at  the  Mana  Lae  Retreat  Center,  Maui,  Ha.  $995. 
Contact:  Steve  Flowers  (530)  898-1495. 


LOSS  PREVENTION 

November  10 — Preventing  "Failure  to  Diagnose"  Malpractice  Claims. 

Medical  Insurance  Exchange  of  California,  at  San  Francisco  Medical  Soci- 
ety. Wed.  Free  or  $40  to  nonmembers.  Contact:  David  Carp  (800)  227-4527. 

November  11 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at  Em- 
bassy Suites  Hotel,  Walnut  Creek.  Wed.  Free  or  $40  for  nonmembers.  Con- 
tact: MIE  (800)  227-4527. 


HOME  STUDY/SELF  ASSESSMENT 

California  Physicians'  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association,  (800)  880-1300; 
http://www.texmed.org/health_science/hs_poep.html 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Powell, 
(303)  629-3678. 

February  4-6,  1999 — Neurology  For  The  Non-Neurologist.  Hyatt  Regency, 
Cancun  Mexico.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  5-7,  1999 — Arrhythmias:  Interptretation,  Diagnosis  & Manage- 
ment MGM  Grand,  Las  Vegas,  NV  Fee  $375.  Contact  Linda  Main,  Meetings 
Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court.  Suite  500, 
Littleton,  CO  80120^1569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798- 
5731. 

February  12-14.  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Beaver  Run  Resort,  Breckenridge,  CO.Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 

February  19-21,  1999 — Managing  Respiratory  Diseases.  Marriot’s  Casa  Ma- 
rina, Key  West,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  80120^1569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  25-27.  1999 — Dermatology  For  The  Non-Dermatologist.  Atlantis  Par- 
adise Resort,  Bahamas.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120^1569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  26-28,  1999 — Coronary  Heart  Disease  Update.  Hilton  Tapatio  Cliffs, 
Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  12-14,  1999 — Dermatology  For  The  Non-Dermatologist.Riviera  Ho- 
tel & Casino,  Las  Vegas,  NV,  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Lit- 
tleton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

March  25-27.  1999 — Neurology  For  The  Non-Neurologist.  Grand  Beach  Re- 
sort, St.  Thomas,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordina- 
tor, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120^1569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 
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March  25-27,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Marriott's  Beach  Resort,  St.  Grand  Cayman.  Fee  $375.  Contact  Linda  Main, 
Meetings  Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-4569.  (800  ) 421-3756,  (303  ) 798-9682  or  Fax 
(303)  798-5731. 

March  26-28,  1999 — Managing  Respiratory  Diseases.  Buena  Vista  Palace, Or- 
lando.FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10.  1999 — Coronary  Heart  Disease  Update.  Hyatt  Regency,  Aruba 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-573 1 . 

April  8-10,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans.  The 
Westin  Resort,  St  John,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources.  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731 . 

April  9-11,  1999 — Arrhythmias:  Interptretation,  Diagnosis  &Management 
Hilton  Tapatio  Cliffs,  Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main.  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 

April  9-11,  1999 — Neurology  For  The  Non-Neurologist.  Marriott’s  Casa  Ma- 
rina, Key  West,  FL.  Fee  $375.  Contact  Linda  Main.  Meetings  Coordinator,  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731 . 

April  23-25,1999 — Managing  Respiratory  Diseases.  Bally's,  Las  Vegas,  NV.  Fee 
$375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Resources, 
1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800)  421-3756, 
(303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Dermatology  For  The  Non-Dermatologist.  Parc  Fifty-five, 
San  Francisco,  CA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1 500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  1999 — Dermatology  For  The  Non-Dermatologist.  South  Sea 
Plantation,  Captiva  Island,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  Clinical  Endocrinology  For  Primary  Care  Physicans.  Hyatt 
Regency,  New  Orleans,  LA.  Fee  $375.  Contact  Linda  Main.  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14-16,  1999 — Managing  Respiratory  Diseases.  Hilton  Resort,  Hilton 
Head,  SC.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator.  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14—16,  1999 — Neurology  For  The  Non-Neurologist.  Bally’s,  Las  Vegas, 
NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education 
Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050  or 
(800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in  Idaho 
is  compiled  by  the  Ada  County  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Ada  County  Medical  Society,  Inc.  305  W.  Jeffer- 
son, PO  Box  2668,  Boise,  Idaho  83701 . (208)  336-2930. 
Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  871 09,  at  least  two  months  in  advance.  For  information  on 
CME  accreditation  or  on  the  CME  requirements  of  the  New 


Mexico  Board  of  Medical  Examiners,  please  write  to  the  above 
address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution  for 
current  details. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Practice 
Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO,  (505) 
275-7267. 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box  713. 
Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


January  6-10,  1999 — MRI  at  Snowbird.  Cliff  Lodge,  Snowbird,  Utah.  Credit 
20  hrs.  AMA.  $400-$650.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773  or  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com 

MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1 100,  Seattle,  WA  98121;  or 
phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 

COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave.  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  S Ninth,  No. 
203.  Tacoma.  WA  98405.  (206)  627-7137. 
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U/W  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME,  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900,  Seattle,  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033  Sixth 
Ave.  Ste  1 100.  Seattle.  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


Annual  Meeting  and  Course:  International  Spine  Imaging  Symposium.  Feb- 
ruary 15-17,  1999.  Registry  Resort,  Naples,  Florida.  Credit  19.5  hrs. 
AMA.  $250-$650.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  January  25-28,  1999.  Boca  Raton  Re- 
sort and  Club.  Boca  Raton,  Florida.  Credit  23  hrs.  AMA.  $495-$695.  Con- 
tact: Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Breast  Imaging  Today  and  Tomorrow.  February  15-19,  1999.  Buena  Vista 
Palace  Resort  and  Spa,  Lake  Buena  Vista,  Florida.  Credit  23  hrs.  AMA. 
$495-$695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell, 
GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email:  webmas- 
ter@ryalsmeet.com. 

Conference  on  Patient  Education.  November  11-14,  1998.  Hyatt  Regency 
Austin,  Austin,  Texas.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Director, 
Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas  City, 
Missouri  641 14.  Phone  (800)  274-2237,  ext.  4512. 

Conference  on  Patient  Education.  November  19-22,  1998.  Disney’s  Coronado 
Springs  Resort.  Orlando,  Florida.  Contact:  Ray  Rosetta,  Meetings  and  Pro- 
grams Director,  Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway, 
Kansas  City,  Missouri  64114.  Phone  (800)  274-2237,  ext.  4512. 

Musculoskeletal  MR.  January  18-22,  1999.  The  Ritz-Carlton  Resort  Hotel, 
West  Palm  Beach,  Florida.  Credit  22.5  hrs.  AMA.  $450-$695.  Contact:  Ryals 
& Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641- 
9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 


Predoctoral  Education  Conference.  February  4-7, 1999.  Savannah  Marriott  River- 
front. Savannah,  Georgia.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Direc- 
tor, Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas  City, 
Missouri  64114.  Phone  (800)  274-2237,  ext.  4512. 

STFM  Family  Conference.  March  3-7,  1999.  Kiawah  Resort,  Kiawah  Island, 
South  Carolina.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Director,  Soci- 
ety of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas  City,  Mis- 
souri 64114.  Phone  (800)  274-2237,  ext.  4512. 

5th  Annual  Neuroradiology:  A Comprehensive  Review.  February  2-6,  1999. 
The  Ritz-Carlton  Resort  Hotel,  West  Palm  Beach,  Florida.  Credit  24  hrs. 
AMA.  $450-$695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com. 

32nd  Annual  Spring  Conference.  April  28-May  2,  1999.  Sheraton  Seattle  Hotel  & 
Towers.  Seattle,  Washington.  Contact:  Ray  Rosetta,  Meetings  and  Programs  Di- 
rector, Society  of  Teachers  of  Family  Medicine,  8880  Ward  Parkway,  Kansas 
City,  Missouri  64114.  Phone  (800)  274-2237,  ext.  4512. 

35th  Annual  Forensic  Dentistry.  March  7-11,  1999.  Holiday  Inn,  Silver 
Spring,  Maryland.  Credit  38  hrs.  $300-$675.  Contact:  Ruth  Murphy,  CAME, 
Armed  Forces  Institute  of  Pathology,  Washington,  DC  20306-6000;  (800) 
577-3749  or  (202)  782-2637;  email:  came@afip.osd.mil;  www.afip.org. 

58th  Annual  American  Occupational  Health  Conference.  April  23-30,  1999. 
Ernest  N.  Morial  Convention  Center.  New  Orleans,  Louisiana.  Contact:  ACOEM 
Education  Dept.,  55  W.  Seeger  Road,  Arlington  Heights,  IL  60005;  (847)  228- 
6850  or  fax  (847)  228-1856;  www.acoem.org. 

80th  Annual  Session-American  College  of  Physicians-American  Society  of 
Internal  Medicine.  April  22-25,  1999.  Ernest  N.  Morial  Convention  Center, 
New  Orleans.  Credit  29  hrs.  Contact:  ACp-ASIM  Customer  Service  (800) 
523-1546,  ext.  2600;  www.acponline.org. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Walter  G.  Finley,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)817-2000  • Fax  (804)  817-2020  • wjm@cjp.com 
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Antibiotic  Resistance  in  Bacterial  Urinary  Tract 
Infections,  1991  to  1997 


IRENE  E.  DYER,  MS,  MPH;  TIMOTHY  M.  SANKARY,  MD,  MPH;  and  JO  ANN  DAWSON,  MD,  MPH,  Los  Angeles,  California 


This  study  assessed  changing  patterns  of  antibiotic  resistance  in  Escherichia  coli  urinary  tract  infections 
at  a university  student  health  center  during  three  periods:  the  first  6 months  each  of  1991,  1994,  and 
1997.  Urine  culture  and  sensitivity  results  were  taken  from  available  medical  records  of  female  patients 
having  urine  cultures  during  the  three  periods  (1991,  n = 7 39;  1994,  n = 938;  1997,  n = 863);  age  and 
ethnicity  were  also  noted.  In  E.  coli  isolates  (the  majority  of  positive  cultures),  resistance  to  four  an- 
tibiotics changed  significantly:  ampicillin  (30%  to  45%  to  39%),  carbenicillin  (29%  to  42%  to  39%), 
tetracycline  (29%  to  40%  to  23%),  and  trimethoprim/sulfamethoxazole  (15%  to  32%  to  15%).  The 
results  raise  questions  regarding  the  future  clinical  reliability  of  several  commonly  used  antibiotics  in 
the  treatment  of  urinary  tract  infection. 

(Dyer  IE,  Sankary  TM,  Dawson  )A.  Antibiotic  resistance  in  bacterial  urinary  tract  infections,  1991  to  1997.  West  j Med 
1998;  169:265-268) 


Bacterial  infection  of  the  urinary  tract  is  a common 
health  problem  in  young  women.1  Escherichia  coli 
accounts  for  approximately  80%  of  uncomplicated  cys- 
titis in  this  group,  with  Staphylococcus  saprophyticus 
reportedly  causing  another  5%-15%.2  Treatment  regi- 
mens for  urinary  tract  infection  (UTI)  in  the  outpatient 
setting  have  often  consisted  of  trimethoprim-sul- 
famethoxazole (TMP/SMX)  or  ampicillin.  both  of 
which  may  become  less  effective  as  bacterial  resistance 
to  various  antimicrobials  becomes  more  common.2-11 
Resistant  bacterial  strains  are  emerging  and  spreading 
throughout  the  world,  mainly  because  of  the  extreme 
genetic  plasticity  of  the  microorganisms  themselves,  the 
mobility  of  the  world  population,  and  the  heavy  selec- 
tive pressures  of  antimicrobial  use.1012 

Increased  risk  of  UTI  is  found  in  women  who  are  sex- 
ually active,  those  using  diaphragms  with  spermicide, 
those  who  delay  postcoital  urination,  and  those  with  a 
recent  history  of  urinary  tract  infection.13-1''  The  univer- 
sity health  service  is  an  ideal  setting  for  collecting  data 
on  a young,  sexually  active  population.  A 1993  study16 
of  UTI  in  college  women  in  New  York  indicated  that 
amoxicillin  and  the  cephalosporins  were  no  longer 
effective  first-line  UTI  treatments,  but  that  nitrofuran- 
toin and  TMP/SMX  remained  good  choices. 

At  the  UCLA  Student  Health  Center,  female  patients 
who  present  with  symptoms  of  UTI  are  treated  empiri- 
cally with  ampicillin  or  TMP/SMX,  after  being  instruct- 


ed to  collect  a clean-catch  midstream  urine  specimen.  A 
urinalysis  and  urine  culture  are  performed  on  each  spec- 
imen. On  all  urine  specimens  with  pure  growth  of  a 
known  uropathogen.  further  workup  includes  identifica- 
tion, colony  count,  and  antimicrobial  susceptibility  test- 
ing. Patients  are  instructed  to  return  for  follow-up  treat- 
ment if  symptoms  persist.  The  policies  and  practices  for 
obtaining  cultures  have  not  changed  for  the  past  7 years. 

The  aim  of  this  retrospective  chart  review  was  to 
compare  the  results  of  urine  cultures  obtained  during 
three  time  periods,  the  first  6 months  each  of  1991, 
1994,  and  1997,  to  evaluate  the  change  in  E.  coli  antibi- 
otic resistance  over  a 6-year  period  and  its  potential 
implications  for  treatment  of  UTI. 

Methods 

Urine  culture  results  were  obtained  from  the  medical 
records  of  all  female  patients  at  the  UCLA  Student 
Health  Center  who  had  urine  cultures  performed  during 
January  through  June  of  1991,  1994,  and  1997.  We  ana- 
lyzed the  first  culture  obtained  from  each  patient  within 
each  of  the  time  periods,  regardless  of  result.  Informa- 
tion collected  included  patient’s  date  of  birth  and 
race/ethnicity,  date  of  first  culture,  organisms  isolated  (if 
any),  colony  count,  and  antibiotic  susceptibility  results, 
if  performed.  If  more  than  one  organism  was  isolated, 
results  were  recorded  as  “mixed  culture.”  We  defined  a 


From  the  Department  of  Epidemiology,  UCLA  School  of  Public  Health  (Ms  Dyer  and  Dr  Sankary),  and  the  UCLA  Student  Health  Center  (Dr  Dawson),  Los  Angeles. 
California. 

Reprint  requests  to  Irene  E.  Dyer,  MS,  MPH,  L.A.  County  STD  Program,  2615  S.  Grand  Ave.,  Room  500,  Los  Angeles,  CA  90007  (e-mail:  idyer@deltanet.com). 
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ABBREVIATIONS  USED  IN  TEXT 

TMP/SMX  = trimethoprim-sulfamethoxazole 
UTI  = urinary  tract  infection. 


positive  culture  as  pure  growth  of  a known  uropathogen 
with  a colony  count  of  greater  than  100,000  colony- 
forming units  per  milliliter. 

Laboratory  testing  was  performed  at  the  UCLA  Stu- 
dent Health  Center  Laboratory.  Identification  of  Gram- 
negative organisms  and  antibiotic  susceptibility  testing 
were  performed  using  the  Baxter  Microscan  system 
(Baxter  Diagnostics,  McGaw  Park,  IL),  according  to  the 
manufacturer’s  guidelines.  The  antibiotics  tested  and 
the  concentrations  used  to  define  resistance  were  as  fol- 
lows: ampicillin,  >128  pg/ml;  amoxicillin/clavulanic 
acid,  >16/8  pg/ml;  carbenicillin,  >64  pg/ml;  cephaloth- 
in,  >16  pg/ml;  ciprofloxacin,  >2  pg/ml;  nitrofurantoin, 
>64  pg/ml;  tetracycline,  >128  pg/ml;  and  TMP/SMX, 
>2/38  pg/ml.  Organisms  with  “intermediate”  levels  of 
resistance  were  not  included  in  the  percentages  of  resis- 
tant organisms.  No  changes  in  laboratory  or  testing 
methods  were  made  during  the  study  period. 

Results 

Study  Populations:  1991  versus  1994  versus  1997 

A total  of  790  female  patients  had  urine  cultures 
ordered  in  the  first  half  of  1991;  51  patient  charts  were 
missing  or  incomplete,  leaving  739  (94%)  charts  from 
1991  for  analysis.  In  the  first  six  months  of  1994,  urine 
cultures  were  ordered  on  945  women;  seven  charts  were 
missing  or  incomplete,  leaving  938  (99%)  charts  to  be 
analyzed  from  1994.  Medical  records  from  the  first  half 
of  1997  were  available  on  all  863  (100%)  female 
patients  who  had  urine  cultures. 

The  study  populations  in  1991,  1994,  and  1997  were 
similar  with  respect  to  age  (median  age  22.0,  23.0,  and 
22.3  years,  respectively),  but  ethnicity  varied  somewhat; 
an  increase  in  the  percentage  of  Asians  (19.1%,  26.7%, 
and  29.9%)  was  offset  by  a decrease  in  the  percentage  of 
whites  (53.0%,  44.7%,  and  38.4%,  respectively). 

Culture  results  were  similar  between  the  three  popula- 
tions. In  1991,  1994,  and  1997,  E.  coli  was  the  sole  iso- 
late in  31%,  33%,  and  29%  of  cultures,  respectively;  a 
different  single  pathogen  was  isolated  in  14%,  1 1%,  and 
9%;  and  a result  of  no  growth,  mixed  organisms,  Lacto- 
bacillus species,  or  Staphylococcus  epidermidis  was 
reported  in  55%,  56%,  and  63%  of  cultures. 

Positive  Cultures 

There  were  286  positive  cultures  in  the  1991  group 
(69%  E.  coli , 9%  other  Gram-negative  bacilli,  3%  Staphy- 
lococcus saprophyticus , and  19%  other  single  organisms). 
In  the  1994  patients,  343  had  positive  cultures  (75%  E.  coli , 
7%  other  Gram-negative  bacilli,  3%  S.  saprophyticus , and 
15%  other  single  organisms).  In  1997,  246  patients  had 


TABLE  1 —Demographic  characteristics  and  E.  coli  antibiotic 
resistance  in  patients  with  E.  coli  urinary  tract  infections 

1991 

(n  = 198) 

1994 
(n  = 263) 

1997 
(n  = 208) 

Age  (%) 

18-21  years 

. .49.0 

47.9 

48.6 

22-25  years 

. .32.8 

33.8 

37.5 

>26  years 

. .18.2 

18.3 

13.9 

Ethnicity  (%) 

White  (non-Hispanic) 

. .54.0 

41.1 

35.6** 

Asian 

. .19.7 

33.1 

33.6** 

Hispanic  

. .11.6 

12.9 

17.3 

Black  

. . .8.6 

8.0 

5.3 

Other 

. . .2.0 

1.1 

5.8 

Data  missing 

. . .4.0 

3.8 

2.4 

Antibiotic  resistance  (%) 

Ampicillin  

. .30.3 

44.9 

38.9** 

Amoxicillin/Clavulanic  Acid  

. . .4.5 

1.5 

0.5 

Carbenicillin 

. .29.3 

41.8 

38.5** 

Cephalothin 

. .16.7 

14.8 

15.4 

Ciprofloxacin  

. . .0.5 

0.0 

0.0 

Nitrofurantoin 

. . .0.0 

0.0 

0.0 

Tetracycline 

. .28.8 

40.3 

22.6* 

Trimethoprim/sulfamethoxazole  . 

. .14.6 

31.9 

15.4* 

Statistically  significant  difference  at  P < 0.01 : *1 991  /1 994,  '1994/1 997. 

positive  cultures  (81%  E.  coli , 8%  other  Gram-negative 
bacilli,  5%  S.  saprophyticus , and  6%  other  single  organ- 
isms). The  percentage  of  positive  cultures  with  E.  coli  iso- 
lates increased  significantly  between  1991  and  1997. 

We  further  examined  the  three  groups  of  patients  with 
positive  E.  coli  cultures;  the  results  of  that  comparison 
are  shown  in  Table  1.  The  three  groups  did  not  differ 
significantly  with  respect  to  age,  but  the  same  ethnic  dif- 
ferences observed  in  the  total  study  populations  were 
seen.  There  was  a statistically  significant  drop  in  the  per- 
centage of  white  students,  with  a corresponding  increase 
in  the  percentage  of  Asians  from  1991  to  1994  and  1997. 

Notable  differences  were  apparent  in  the  antibiotic 
sensitivity  results  between  the  1991,  1994,  and  1997  pop- 
ulations. While  resistance  to  amoxicillin/clavulanic  acid, 
ciprofloxacin,  nitrofurantoin,  and  cephalothin  did  not  dif- 
fer significantly  between  the  three  groups,  there  were 
significant  changes  in  resistance  to  the  other  antibiotics 
tested.  Ampicillin  resistance  increased  from  30%  in  1991 
to  45%  in  1994  (P  < 0.05),  then  decreased  to  39%  in 
1997.  Carbenicillin  resistance  increased  from  29%  in 
1991  to  42%  in  1994,  and  decreased  slightly  to  39%  in 
1997  (P  < 0.05).  Tetracycline  resistance  showed  a signifi- 
cant increase  from  29%  in  1991  to  40%  in  1994,  but  then 
decreased  to  only  22.6%  in  1997.  TMP/SMX  resistance 
significantly  increased  from  14%  resistance  in  1991  to 
31%  in  1994,  then  dropped  to  15%  in  1997  (Figure  1). 

In  all  three  groups,  44%  of  E.  coli  isolates  were  sen- 
sitive to  all  tested  antibiotics.  Another  common  pattern 
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□ 1991  HI 994  H 1 997 


Figure  1. — E.  coli  antibiotic  resistance,  1991,  1994,  and  1997. 


included  ampicillin,  carbenicillin,  and  tetracycline  resis- 
tance occurring  together  in  17%,  24%,  and  15%  of  iso- 
lates in  1991,  1994,  and  1997,  respectively. 

Discussion 

The  increasing  resistance  of  E.  coli  organisms  in  UTI 
to  commonly  used  antibiotics  was  demonstrated  in  the 
first  3 years  of  this  study,  with  four  antibiotics  (ampi- 
cillin, carbenicillin,  tetracycline,  and  TMP/SMX)  show- 
ing a marked  increase  in  resistance  over  the  first  3- 
year  period.  In  the  following  3 years,  however,  the 
trend  did  not  continue.  Resistance  to  ampicillin  and 
carbenicillin  leveled  off  (1994/1997  differences  were 
not  statistically  significant),  and  tetracycline  and 
TMP/SMX  both  decreased  in  resistance  to  return 
approximately  to  1991  levels. 

The  reasons  for  the  diminishing  resistance  to  two  com- 
monly used  antibiotics  from  1994  to  1997  may  include  a 
change  in  usage  by  providers.  Results  of  a recently  pub- 
lished Finnish  study17  of  erythromycin  resistance  in  group 
A Streptococci  strongly  suggest  that  a widespread  reduc- 
tion in  the  use  of  certain  antibiotics  may  be  effective  in 
lowering  the  frequency  of  resistant  organisms  in  the  popu- 
lation. In  an  earlier  study,  Ballow  and  Schentag3  reported 
a decrease  in  E.  cloacae  resistance  to  ceftazidime  in  hos- 
pitalized patients  following  restricted  usage  of  the  drug. 
Prescription  drug  utilization  data  from  the  past  6 years  at 
the  UCLA  Student  Health  Center  are  not  available,  indi- 
cating a need  for  further  studies  examining  the  correlation 
between  antibiotic  usage  and  organism  resistance. 

The  two  most  commonly  used  antibiotics  for  treat- 
ment of  UTI  at  the  UCLA  Student  Health  Center  are 
ampicillin  and  TMP/SMX.  In  1994,  ampicillin  was  inef- 
fective against  45%  of  E.  coli  isolates  and  TMP/SMX 
was  ineffective  against  32%  of  E.  coli  isolates.  In  1997, 
TMP/SMX  resistance  dropped  to  15%  and  ampicillin 
resistance  was  39%.  Further  analysis  shows  that  77  of 
263  isolates  in  1994  (29%)  were  resistant  to  both  ampi- 


cillin and  TMP/SMX,  but  in  1997  only  28  (13%)  of  iso- 
lates were  resistant  to  both  antibiotics.  Patterns  of  resis- 
tance as  seen  here  may  be  due  to  single  genetic  muta- 
tions in  the  E.  coli  organisms.9  No  E.  coli  isolates  were 
found  to  be  resistant  to  every  tested  antibiotic.  However, 
factors  such  as  toxicity,  limited  spectrum,  and  high  cost 
may  make  some  antibiotic  choices  undesirable. 

It  is  interesting  to  note  that  resistance  to  nitrofurantoin 
was  nonexistent  in  all  three  periods.  Years  ago,  this  drug 
was  commonly  prescribed  for  UTI  because  it  concen- 
trates in  the  urine,  where  it  is  most  effective.  It  has  fallen 
out  of  favor  in  recent  years,  perhaps  due  to  side  effects 
and  the  development  of  new  bacteriocidal  antibiotics. 
However,  from  our  results,  it  appears  that  nitrofurantoin 
should  be  reexamined  as  a first-line  drug  for  UTI. 

Since  urinalysis  results  were  not  collected  as  part  of 
this  study,  we  do  not  know  what  proportion  of  patients 
whose  urines  were  cultured  or  had  positive  cultures  also 
had  pyuria  or  other  indications  that  the  E.  coli  isolates 
evaluated  were  clinically  significant. 

We  did  not  find  age  to  be  a factor  in  the  results.  Older 
females  with  presumably  greater  opportunity  for  antibiotic 
exposure  and  resistance  did  not  have  any  more  resistance 
than  younger  women.  It  seems  that  resistant  urinary 
pathogens  are  widely  distributed  throughout  the  popula- 
tion. The  differences  in  ethnic  composition  in  the  three 
groups  most  likely  reflect  the  population  of  the  UCLA  stu- 
dent body  as  a whole  (in  recent  years,  an  increasing  num- 
ber of  Asian  students  have  enrolled  at  the  University). 

Conclusion 

Bacteria  with  antimicrobial  resistance  are  associated 
with  more  morbidity,  mortality,  and  cost  (as  measured 
by  hospitalization  and  death  rates)  than  are  their  drug- 
susceptible  counterparts.18  It  is  important,  therefore,  to 
examine  treatment  strategies  with  attention  to  prevent- 
ing increased  bacterial  resistance,  as  well  as  to  effective 
treatment  and  cost  containment. 
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This  study  indicates  a need  for  re-evaluation  of  cur- 
rent treatment  protocols  at  the  UCLA  Student  Health 
Center.  The  use  of  ampicillin  as  an  empirical  first  choice 
for  UTI  is  clearly  not  indicated,  since  nearly  40%  of  all 
E.  coli  infections  were  resistant  to  this  drug.  TMP/SMX 
may  be  a better  choice,  but  if  usage  increases,  it  may  not 
remain  satisfactory.  It  continues  to  be  advisable  to  obtain 
a urine  specimen  for  culture  on  every  patient  presenting 
with  UTI  symptoms,  so  as  to  follow-up  on  incomplete  or 
ineffective  treatment. 

Further  studies  that  examine  the  relationships  among 
clinical  symptoms,  antibiotic  usage,  organism  resis- 
tance, and  clinical  outcomes  would  be  valuable  to  deter- 
mine appropriate  treatment  strategies. 
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Prevention  Services  in  Primary  Care: 

Taking  Time,  Setting  Priorities 


MICHAEL  RAFFERTY,  MD,  Atlanta,  Georgia 


Preventive  services  are  delivered  at  rates  far  below  recommended  levels.  Although  lack  of  time  has 
frequently  been  cited  as  an  important  factor,  little  is  known  about  how  much  time  primary  care  clini- 
cians devote  to  prevention  and  how  they  prioritize  that  time.  Work  sampling  was  used  to  estimate  the 
proportion  of  time  spent  on  prevention  during  routine  care  of  patients  by  primary  care  clinicians  in 
two  hospital-based  clinics  serving  indigent  patients.  Clinicians  were  prompted  by  computer  at  random 
intervals  to  describe  their  current  activity  and,  if  the  activity  was  prevention-related,  to  choose  the 
specific  activity  from  a list  modified  from  the  U.S.  Preventive  Services  Task  Force  (USPSTF)  recommen- 
dations. Proportions  of  time  spent  on  prevention  overall  and  by  specific  prevention  activity  were  cal- 
culated, and  the  association  between  USPSTF  ratings  of  specific  prevention  activities  and  proportion 
of  time  spent  on  those  activities  was  examined  using  Kendall's  Tau.  Clinicians  in  these  clinics  spent  just 
11%  of  their  time  on  prevention,  or  about  7 minutes  per  patient  per  year.  Screening  for  just  two  dis- 
eases, breast  cancer  and  cervical  cancer,  accounted  for  half  of  all  prevention-related  activity.  There  was 
no  overall  relation  found  between  proportion  of  time  by  specific  prevention  activity  and  USPSTF  rat- 
ings. Thus,  the  primary  care  clinicians  spent  little  time  on  prevention  and  did  not  apportion  that  time 
according  to  USPSTF  recommendations.  If  these  results  are  representative,  time  constraints  in  actual 
practice  may  be  too  severe  to  deliver  the  full  range  of  preventive  services  suggested  by  USPSTF. 
(Rafferty  M.  Prevention  services  in  primary  care:  taking  time,  setting  priorities.  West  J Med  1998;  169:269-275) 


While  primary  care  physicians  generally  agree  with 
published  guidelines  about  prevention,1-2  most  pre- 
ventive services  are  delivered  at  rates  far  below  recom- 
mended levels.3-6  A number  of  studies  point  to  lack  of 
time  as  an  important  reason,7-9  but  little  is  known  about 
how  primary  care  practitioners  spend  their  time  with 
patients  or  how  much  time  they  devote  to  prevention.  The 
extensive  recommendations  published  by  groups  like  the 
U.S.  Preventive  Services  Task  Force  (USPSTF)10  may  be 
too  time-consuming  for  primary  care  practice,  an  issue 
that  has  not  been  well  studied.  Some  idea  of  how  much 
time  is  currently  devoted  to  prevention  in  primary  care 
and  how  that  time  is  spent  would  contribute  to  our  under- 
standing of  the  way  time  constraints  affect  the  delivery  of 
clinical  preventive  services. 

In  previous  studies,  the  proportion  of  time  devoted  to 
prevention  has  varied  depending  on  how  it  was  meas- 
ured. In  surveys,  primary  care  physicians  estimate  that 
23%-32%  of  their  patients’  visits  are  for  prevention,1112 
and  that  they  spend  17%-35%  of  their  time  with 


patients  performing  prevention  activities.1314  The 
authors  of  those  and  other  studies  acknowledge,  how- 
ever, that  in  surveys,  physicians  probably  overestimate 
the  amount  of  preventive  care  they  provide.81516  Stud- 
ies on  prevention  time  using  objective  methods  such  as 
direct  observation  are  few  and  limited  in  scope.  One 
study  of  cancer  screening  in  primary  care  practice 
found  that  physicians  spent  an  average  of  28.7  minutes 
to  perform  a “cancer-related  checkup”  requested  by 
actors  posing  as  patients.17  Other  prevention  activities 
were  not  studied.  In  an  analysis  of  audiotaped  visits  to 
primary  care  clinicians  by  patients  with  chronic  dis- 
eases, health  promotion  discussions  occurred  in  53%  of 
the  visits  and  lasted  a mean  of  4.5  minutes,18  although 
much  of  that  counseling  was  probably  devoted  to  pre- 
vention of  complications  of  chronic  disease  rather  than 
primary  prevention.  No  study  to  date  has  directly  and 
objectively  addressed  the  question  of  how  much  time  is 
spent  on  the  whole  range  of  prevention  activities  in  rou- 
tine primary  care  practice. 
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The  purpose  of  this  study  was  to  employ  a different 
measurement  technique,  work  sampling,  to  estimate  the 
proportion  of  time  primary  care  clinicians  devote  to  the 
full  range  of  prevention  activities.  Work  sampling  has 
not  been  used  in  past  studies  of  prevention  activity  and 
has  several  advantages  over  other  techniques.  It  avoids 
the  recall  bias  that  may  inflate  estimates  of  prevention 
time  using  survey  methods,  and  it  is  preferable  to  direct 
observation  techniques  in  taking  account  of  activities  of 
short  duration  or  those  that  are  blended  in  with  other 
activities,  as  is  typical  in  primary  care.18  Direct  observa- 
tion is  also  intrusive  and  expensive.  USPSTF  guidelines, 
which  are  both  complete  and  well-known,  were  used  as 
a comprehensive  listing  of  all  possible  prevention  activ- 
ities that  primary  care  clinicians  might  be  expected  to 
know  about  and  perform.  In  addition  to  making  an  esti- 
mate of  prevention  time,  this  study  also  reports  the  kinds 
of  prevention  services  delivered  and  tests  the  hypothesis 
that  the  clinicians  spent  proportionately  more  time  on 
prevention  services  highly  rated  by  USPSTF  than  on 
those  less  highly  rated. 

Methods 

Study  Setting  and  Subjects 

Fourteen  primary  care  clinicians  (7  general  internists, 
3 family  practitioners,  3 nurse  practitioners,  and  1 physi- 
cian’s assistant)  participated  in  the  study.  The  partici- 
pants were  university  faculty  and  staff  of  a large  urban 
public  hospital  who  practice  adult  primary  care  in  two 
neighborhood  health  centers  operated  by  the  hospital. 
Patients  seen  in  these  clinics  are  largely  African-Ameri- 
can, poor,  and  uninsured.  Approximately  30,000  patient 
visits  are  made  to  the  two  centers  annually,  and  clini- 
cians see  an  average  of  three  to  four  patients  per  hour. 
Patients  are  charged  for  care  using  a sliding  fee  scale, 
and  because  of  poverty,  lack  of  health  insurance,  and 
scarcity  of  other  local  clinicians,  most  patients  receive 
all  of  their  primary  care  from  these  clinics.  Most  of  the 
preventive  care  is  delivered  by  the  clinicians  rather  than 
support  staff,  with  the  exception  of  high  blood  pressure 
screening  and  the  actual  administration  of  vaccines 
(which  requires  a clinician's  order).  At  both  sites,  clini- 
cians use  a clinical  computerized  database  in  routine 
care  of  their  patients,  directly  entering  and  modifying 
patient  demographic  and  utilization  data  and  Interna- 
tional Classification  of  Diseases,  Ninth  Revision  (ICD- 
9)-coded  problem  lists  at  personal  workstations  in  each 
office.  The  clinics  under  study  were  chosen  because  of 
patient  volume  and  because  their  physical  layout  made 
possible  the  use  of  an  audible  prompt  (a  computer  beep), 
explained  below.  All  clinicians  in  these  clinics  were 
invited  to  participate,  and  all  agreed.  Participants  were 
informed  that  the  purpose  of  the  study  was  to  measure 
time  spent  in  prevention  but  were  blinded  to  the  hypoth- 
esis that  more  prevention  time  would  be  devoted  to 
highly  rated  USPSTF-recommended  services.  All  par- 
ticipants signed  informed  consent,  which  included  the 
purpose  of  the  study,  a copy  of  the  prevention  activities 


to  be  measured,  and  provisions  for  confidentiality  and 
withdrawal  from  the  study.  The  study  protocol  was 
approved  by  the  Emory  University  School  of  Medicine 
Human  Investigations  Committee. 

Work  Sampling 

In  work  sampling,  after  a typology  of  all  possible 
activities  is  created,  a subject  is  repeatedly  observed, 
and  his  or  her  actions  at  the  time  of  a sample  observation 
are  classified  according  to  the  typology.  The  proportion 
of  time  spent  on  any  activity  listed  in  the  typology  is  the 
proportion  of  distinct  observations  that  are  classified  as 
that  activity.19  If,  for  example,  talking  and  listening  are 
the  only  possible  activities  in  a study  of  two  people  con- 
versing, and  a study  subject  is  observed  talking  in  three 
of  10  observations  and  listening  in  the  remaining  seven, 
then  the  subject  has  spent  30%  of  his  or  her  time  talking 
and  70%  listening. 

During  the  6-month  study  period,  the  computers  in 
each  office  were  programmed  to  emit  a beep  at  random 
times  once  per  hour  between  10  a.m.  and  4 p.m.,  the  peri- 
od of  peak  activity  in  the  clinics.  More  frequent  sampling 
was  thought  by  the  participants  to  be  too  intrusive.  Clin- 
icians were  asked  to  note  their  current  activity  at  the  time 
of  the  beep  and  to  respond  as  quickly  as  possible  but 
without  interrupting  their  current  activity.  If  the  clinician 
was  out  of  the  room  at  the  time  of  the  beep  and  was  there- 
fore unaware  of  the  exact  time  it  sounded,  the  clinician 
was  instructed  upon  his  or  her  return  to  report  the  main 
activity  while  out  of  the  room.  Clinicians  were  also  asked 
in  every  case  to  confirm  or  correct  an  identifier  of  the 
patient  for  whom  the  activity  was  performed.  The  obser- 
vation was  later  matched  to  demographic  and  clinic  uti- 
lization data  about  the  patient,  available  for  94%  of  all 
observations  (3,122  of  3,336).  The  remaining  6%  of 
observations  either  lacked  identifiers  or  were  made  on 
patients  not  entered  in  the  database. 

Data  Collection 

After  sounding  the  beep,  the  computer  presented  a 
series  of  branching  screens  designed  to  determine  what 
the  participant  was  doing  at  the  precise  moment  of  the 
sound  (Figure  1).  The  screens  followed  a typology  of  pri- 
mary care  activities  designed  with  feedback  from  partici- 
pants before  the  study  to  be  clear  and  comprehensive  and 
to  minimize  the  time  required  to  respond  (generally  less 
than  15  seconds  per  sampled  observation,  and  frequently 
less  for  replies  that  quickly  branched  to  an  endpoint).  Fol- 
lowing the  USPSTF  approach,  which  is  concerned  with 
primary  prevention  and  screening  for  asymptomatic  dis- 
ease, prevention  activities  were  defined  as  any  screening, 
counseling,  or  chemoprophylaxis  activity  to  detect  or  pre- 
vent the  diseases  and  conditions  explicitly  listed  by  USP- 
STF20 (Figure  1).  Questions  about  prenatal  care,  which  is 
not  delivered  in  these  clinics,  were  omitted  from  the 
USPSTF  scheme.  Activities  related  to  established  prob- 
lems, such  as  diabetes,  or  evaluation  of  symptomatic  but 
as  yet  undiagnosed  problems,  such  as  a breast  mass,  were 
not  counted  as  prevention  activities.  Participants  chose 
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Figure  1.  The  questions  below  were  presented  to  participating  clinicians  at  randomly  chosen  intervals.  Branch  and  end  points  were 

automatically  followed  by  computer.  The  final  set  of  responses  was  displayed  for  review  and  revision  by  the  participant  before  an 
observation  was  added  to  the  data  set. 

Is  your  current  activity 

1 7.  Thyroid  disease 

1 . Personal? 

18.  Obesity 

2.  Administrative? 

19.  Phenylketonuria 

3.  Teaching? 

D.  Infectious  diseases:  screening  for 

4.  Triage? 

20.  Hepatitis  B 

5.  Patient-related? 

21 . Tuberculosis 

What  kind  of  patient  contact  is  this? 

22.  Syphilis 

1 . Patient  present  in  clinic 

23.  Gonorrhea 

2.  Telephone  contact  with  patient 

24.  HIV  infection 

3.  Neither  in-clinic  nor  telephone  contact 

25.  Chlamydia 

Which  of  the  following  best  describes  your  current  activity? 

26.  Genital  herpes  simplex 

1 . History 

27.  Bacteriuria,  hematuria,  and  proteinuria 

2.  Physical  exam 

E.  Hematologic  disorders:  screening  for 

3.  Counseling 

28.  Anemia 

4.  Procedure 

29.  Hemoglobinopathies 

5.  Interpretation  (lab,  ECC,  etc.) 

30.  Lead  toxicity 

6.  Chart 

F.  Ophthalmologic  and  otologic  disorders:  screening  for 

7.  Computer  use 

31.  Diminished  visual  acuity 

8.  Forms,  letters,  etc. 

32.  Glaucoma 

Is  this  activity  essentially 

33.  Hearing  impairment 

1 . Diagnosis/treatment/management? 

H.  Musculoskeletal  disorders:  screening  for 

2.  Screening/prevention? 

40.  Postmenopausal  osteoporosis 

If  essentially  screening/prevention,  which  of  the  following  best 

41 . Risk  of  low  back  injury 

describes  the  activity? 

1.  Mental  disorders  and  substance  abuse:  screening  for 

1.  Screening  (branch  1) 

42.  Dementia 

2.  Counseling  (branch  2) 

43.  Abnormal  bereavement 

3.  Immunization/chemoprophylaxis  (branch  3) 

44.  Depression 

45.  Suicidal  intent 

Screening 

46.  Violent  injuries 

A.  Vascular  diseases:  screening  for 

1 . Asymptomatic  coronary  artery  disease 

47.  Alcohol  and  other  drug  abuse 

2.  High  blood  cholesterol 

Counseling 

3.  Hypertension 

1 . To  prevent  tobacco  use 

4.  Cerebrovascular  disease 

2.  Exercise 

5.  Peripheral  arterial  disease 

3.  Nutritional 

B.  Neoplastic  diseases:  screening  for 

4.  To  prevent  motor  vehicle  injuries 

6.  Breast  cancer 

5.  To  prevent  household  and  environmental  injuries 

7.  Colorectal  Cancer 

6.  To  prevent  HIV  infections  and  other  sexually  transmitted 

8.  Cervical  Cancer 

diseases 

9.  Prostate  Cancer 

7.  To  prevent  unintended  pregnancy 

1 0.  Lung  Cancer 

1 1 . Skin  Cancer 

8.  To  prevent  dental  disease 

12.  Testicular  Cancer 

Immunization/chemoprophylaxis 

1 3.  Ovarian  Cancer 

1.  Childhood  immunizations 

14.  Pancreatic  Cancer 

2.  Adult  immunizations 

1 5.  Oral  Cancer 

3.  Postexposure  prophylaxis 

C.  Metabolic  disorders:  screening  for 

4.  Estrogen  prophylaxis 

16.  Diabetes 

5.  Aspirin  prophylaxis 

answers  by  pointing  and  clicking  with  a mouse,  and  the 
program  performed  the  proper  branching  according  to 
their  responses.  After  reaching  an  endpoint,  participants 
reviewed  their  answers  and  could  restart  the  series  of 


screens  from  any  point  at  which  they  wished  to  change 
an  answer,  again  being  led  through  the  proper  sequence 
of  questions.  Participants  logged  on  to  the  system 
immediately  after  arrival  each  day  using  a unique  ID  and 
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TABLE  1.  Characteristics  of  2,826  Patients  Seen  in  the  Primary 
Care  Clinics  During  the  Study  Period 

Race 

93%  African-American 

Sex 

76%  female 

Age  (years) 

<45 

27% 

45-65 

39% 

>65 

34% 

Income 

56%  poor1 

Health  insurance 

Uninsured 

37% 

Medicare 

33% 

Medicaid 

18% 

Other 

12% 

Most  common  medical  problems 

Hypertension 

65% 

Osteoarthritis 

28% 

High  blood  cholesterol 

27% 

Obesity 

26% 

Diabetes 

23% 

Current  smoking 

18% 

Anemia 

8% 

Low  back  pain 

7% 

Clinic  visits  in  the  preceding  year  (mean) 

3.2 

’Family  income  less  than  the  federal  poverty  level. 

password;  they  were  prompted  for  observations  only 
when  they  were  present  in  the  clinic.  To  ensure  that  activ- 
ities such  as  administrative  or  personal  tasks  (e.g.,  lunch) 
did  not  affect  prevention  time  estimates,  the  first  screen 
separated  patient-related  activities  from  such  non-care 
activities;  only  time  spent  in  actual  patient  care  was  ana- 
lyzed in  this  study. 

Data  Analysis 

Confidence  limits  for  the  proportion  of  time  spent  in 
any  activity  were  calculated  using  the  standard  error  of  a 
proportion.21  Prevention  activities  were  divided  into  cate- 
gories that  corresponded  to  those  used  by  USPSTF  to 
assign  “strength  of  recommendation”  ratings.10  This 
scheme,  which  specifies  both  an  activity  (e.g.,  screening 
for  breast  cancer)  and  age-  and  sex-specific  target  group 
(e.g.,  women  50-70  years  old)  considers  the  quality  of 
evidence  in  support  of  the  activity,  assigning  a rating  from 
highest  quality  (A)  to  lowest  (E).  Categorized  this  way,  17 
activities  accounted  for  95%  of  all  prevention  activities 
observed;  the  remaining  activities  were  observed  less  than 
0.1%  of  the  time  spent  with  target  patients.  In  measuring 
the  proportion  of  time  spent  in  each  of  these  categories, 
only  observations  made  on  the  target  group  were  used  as 
numerator  (prevention-related  observations)  and  denomi- 
nator (both  prevention  and  non-prevention  observations). 
These  17  common  prevention  activities  were  ranked  by 
their  strength  of  recommendation  ratings,  and  the  associ- 
ation between  those  ratings  and  the  proportion  of  time 


TABLE  2.  Activities  of  Primary  Care  Clinicians 

Activity 

n 

Percent  (95%  Cl)'  2 

Non-patient-related! 

..1227 

26.9  (25.6-28.2) 

Patient-related 

. .3336 

73.1  (71.8-74.4) 

Total  

. .4563 

100% 

Diagnosis/management/treatment  . 

. .2981 

89.4  (88.3-90.4) 

Screening/prevention 

. . .355 

10.6  (9.6-11.7) 

Total  

. .3336 

100% 

Screening 

. . .242 

68.2  (63.4-73.0) 

Counseling  

. . .61 

17.2  (13.3-21.1) 

Immunization/Chemoprophylaxis . . 

. . .52 

14.6(10.9-18.3) 

Total  

. . .355 

100% 

’Column  entries  are  observations. 

295%  Cl  are  calculated  for  percentages  (proportions)  as  described  in  Methods  using  total 

observations  in  each  category  (4563, 3336,  or  355)  as  the  denominator. 

’Non-patient-related  activities  include  administration,  teaching,  triage,  and  personal  activities. 

spent  on  various  activities  was  calculated  as  Kendall’s 
tau.  These  analyses  are  reported  for  the  94%  of  patient- 
related  activity  observations  that  could  be  linked  to  demo- 
graphic and  utilization  data  from  the  general  database. 

Results 

Observations  were  made  during  the  care  of  2,826 
patients  (Table  1).  The  patients  were  predominantly 
African-American  (93%),  female  (76%),  poor  (56% 
with  incomes  below  the  federal  poverty  level),  and  unin- 
sured (37%)  or  receiving  Medicare  or  Medicaid  (33  and 
18%,  respectively).  On  average,  they  had  visited  the 
clinic  3.2  times  in  the  12  months  preceding  their  last 
visit  during  the  study  period.  The  most  common  medical 
problem  was  hypertension  (65%),  and  20-30%  of  the 
patients  also  had  osteoarthritis,  high  blood  cholesterol, 
obesity,  or  diabetes. 

A total  of  4,563  observations  were  made  (Table  2).  In 
3,336  (73%),  the  clinician  was  involved  in  direct  patient 
care.  Of  the  3,336  patient  care  observations,  355 
(10.6%)  were  made  when  the  clinician  was  involved  in 
prevention  activities.  The  remainder  were  made  during 
diagnosis,  treatment,  and  management  of  established  or 
symptomatic  problems.  The  clinicians  in  this  study, 
therefore,  spent  about  11%  of  their  patient  care  time  on 
prevention.  Most  of  the  preventive  activity  consisted  of 
screening  for  asymptomatic  disease  (68%),  while  the 
rest  was  nearly  evenly  divided  between  counseling 
(17%)  and  immunization  and  chemoprophylaxis  (15%). 
Most  of  the  screening  activity  was  for  neoplastic  disease 
(207  of  242  observations,  86%);  screening  for  two  dis- 
eases, breast  cancer  and  cervical  cancer,  accounted  for 
73%  of  screening  activity  and  50%  of  all  prevention 
activity  (Table  3).  Counseling  activities  primarily 
involved  nutrition  or  smoking  practices  (35  of  61  obser- 
vations, 53%),  and  immunization  and  chemoprophylax- 
is activity  consisted  almost  entirely  of  adult  immuniza- 
tion (46  of  52  observations,  89%). 
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TABLE  3.  Prevention  Activities  of  Primary  Care  Clinicians 

Activity 

n 

Percent  (95%  Cl)' 

Screening 

Neoplastic  diseases 

Breast  cancer 

. .106 

29.9  (25.1-34.6) 

Cervical  cancer 

. .70 

19.7(15.6-23.9) 

Colorectal  cancer 

. .13 

37(1.7-5.6) 

Other  cancer2 

. .18 

5.1  (2. 8-7.4) 

Vascular  diseases  

..22 

6.2  (3.7-87) 

Other2 

..13 

37(17-5.6) 

Screening  total 

. .242 

68.2  (63.4-73.0) 

Counseling 

Nutrition 

..25 

7.0  (4.4-97) 

Tobacco  Use  

. .10 

2.8  (1. 1-4.5) 

Exercise  

...8 

2.3  (07-3.8) 

HIV/STD 

. . .7 

2.0  (0.5-3.4) 

Other2 

..11 

3.1  (1. 3-4.9) 

Counseling  total  

. .61 

17.2  (13.3-21.1) 

Immunization/chemoprophylaxis 

Adult  immunization 

. .46 

13.0  (9.5-16.5) 

Other2 

...6 

17(0.3-3.0) 

Immunization/chemoprophylaxis  total: 

..52 

14.6  (10.9-18.3) 

Total  

. .355 

100% 

’Column  entries  are  observations. 

2See  Fig.  1 for  a full  list  of  diseases  or  activities. 

Table  4 demonstrates  that  in  this  study,  there  was  lit- 
tle relationship  between  USPSTF  strength  of  recom- 
mendation ratings  and  proportionate  time  spent  on  vari- 
ous prevention  activities  (Kendall’s  Tau  = 0.19).  While 
breast  cancer  screening  for  50-70-year-old  women  and 
cervical  cancer  screening  receive  USPSTF's  highest  rec- 
ommendations and  were  the  most  common  prevention 
activities  in  this  study,  some  other  highly  recommended 
services  were  infrequent  (e.g.,  HIV  and  hypertension 
screening).  Also,  several  not-recommended  services 
(screening  for  prostate  cancer  in  men  and  breast  cancer 
in  women  younger  than  50)  were  nonetheless  frequent. 

Discussion 

Using  a work  sampling  methodology  and  a classifica- 
tion of  prevention  activities  that  follows  USPSTF  cate- 
gories, this  study  found  that  clinicians  in  one  primary  care 
setting  spent  about  1 1 % of  their  time  with  patients  on  pre- 
vention activities,  primarily  screening  for  two  diseases, 
breast  cancer  and  cervical  cancer.  The  patients  in  this 
study  made  an  average  of  3.2  visits  to  their  primary  care 
clinician  in  the  year  before  the  study,  almost  all  of  which 
were  illness  visits,  since  few  of  these  patients  come  sole- 
ly for  prevention.  Because  visits  in  these  clinics  are  sched- 
uled to  last  20  minutes,  about  7 minutes  might  be  avail- 
able for  prevention  in  a year  (11%  of  64  minutes). 

Other  work  has  shown  that  on  average,  Americans 
see  their  physician  2.7  times  per  year  for  17  minutes  at 


TABLE  4.  Prevention  Effort  and  USPSTF  Ratings 


Preventive  Activity 

Target  Croup 

Rating 

% Time 

Screening  for  breast  cancer . . 

. . .Women  ages  50-70 

A 

5.4 

Screening  for  cervical  cancer  . 

Women1 

A 

3.7 

Screening  for  breast  cancer  . . 

.Women  age  <50  or  >70 

C 

3.4 

Adult  immunization  

All2 

B 

2.1 

Screening  for  prostate  cancer . 

Men  age  >50 

D 

1.8 

Counseling  on  tobacco  use  . . 

All3 

A 

1.3 

Counseling  on 
prevention  of  HIV/STDs  . . . 

All  age  <45 

C 

0.9 

Counseling  on  nutrition 

All 

C 

0.8 

Counseling  on 

unintended  pregnancy  

All  age  <45‘l 

B/C 

0.6 

Screening  for  colorectal  cancer 

All  age  >50 

B 

0.5 

Screening  for  HIV  

All  age  <45 

A 

0.3 

Screening  for  cholesterol  .... 

All5 

B/C 

0.3 

Counseling  on  exercise  

All 

C 

0.3 

Screening  for  hypertension  . . 

All6 

A 

0.2 

Screening  for  ovarian  cancer  . 

Women 

D 

0.2 

Counseling  on 
preventing  injury  

All 

B/C 

0.2 

Estrogen  prophylaxis 

. . . .Women  age  >50 

B 

0.1 

Preventive  activities  shown  account  for  95%  of  all  prevention  effort.  Target  groups  are 
USPSTF  categories  for  each  preventive  activity.  B/C  is  a combined  rating  when  the  data 
did  not  allow  separation  into  groups  with  separate  B or  C ratings.  Percent  time  is  calcu- 
lated separately  for  each  target  group,  and  thus  does  not  add  to  the  same  1 0.6%  total 
prevention  percent  time  given  in  Table  2.  Kendall's  Tau  = 0.19. 

’Women  with  history  of  hysterectomy  excluded. 

2Age  >65  and  those  with  diabetes,  heart  disease,  chronic  obstructive  lung  disease,  chronic 
renal  failure,  or  hemoglobinopathy. 

!AII  tobacco  users. 

‘Women  with  history  of  hysterectomy  or  tubal  ligation  excluded. 

‘Those  with  established  lipid  disorder  excluded. 

‘Those  with  established  hypertension  excluded. 


a time,  amounting  to  just  46  minutes  per  year.22  If  the 
results  of  this  study  are  representative,  this  translates  to 
just  5 minutes  for  prevention.  Women,  whites,  and  older 
patients  make  more  frequent  and  slightly  longer  visits, 
but  for  patients  less  than  75  years  old,  these  results  pre- 
dict no  more  than  a total  of  9.5  minutes  per  year  for  pre- 
vention.22 This  amount  of  time  is  probably  insufficient 
for  the  delivery  of  a comprehensive  range  of  prevention 
services.  USPSTF  specified  60  target  conditions  for  pre- 
vention and  169  age-  and  sex-specific  preventive  ser- 
vices in  their  first  report,20  and  even  more  in  their  sec- 
ond.10 In  one  study  of  adult  ambulatory  patients,  a 
computer-based  algorithm  of  1989  USPSTF  rules 
based  on  age,  sex,  and  specific  risks  generated  an  aver- 
age of  24.5  recommendations  for  prevention  services 
per  patient,23  an  impossible  task  to  complete  in  just  10 
minutes  a year.  The  time  spent  on  prevention  in  this 
study  was  enough  to  screen  77%  of  50-70-year-old 
women  for  breast  cancer  (data  not  shown)  and  77%  of 
all  women  for  cervical  cancer,  but  this  required  half  of 
the  prevention  time  spent  by  these  clinicians.  Rates  for 
other  preventive  services  that  could  be  measured,  such 
as  vaccination  of  those  older  than  65  years  against  pneu- 
mococcus (18%)  and  annually  against  influenza  (25%), 
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as  well  as  tetanus/diphtheria  booster  administration 
(10%),  were  low,  suggesting  that  the  other  half  of  pre- 
vention time  was  spread  thinly  across  these  activities 
and  was  a constraint  on  completion  rates. 

These  estimates  must  be  interpreted  cautiously.  Hos- 
pital-based clinics  staffed  by  medical  school  faculty 
whose  patients  are  poor,  uninsured,  and  African-Ameri- 
can, are  not  representative  of  all  primary  care  practices; 
there  may  be  greater  emphasis  on  prevention  in  other 
settings.  The  group  of  practitioners  studied  is  small, 
increasing  the  chance  that  the  results  may  have  been 
influenced  by  a few  clinicians  with  atypical  attitudes  and 
knowledge  about  prevention.  Some  of  the  same  patients 
studied  here  were  also  seen  in  specialty  clinics  of  the 
hospital,  and  the  amount  of  preventive  care  delivered  by 
doctors  in  those  clinics  was  not  measured  (although  it 
was  probably  small).  Clinicians  may  have  misclassified 
their  activities,  although  at  the  outset  of  the  study  they 
were  given  explicit  instructions  about  which  activities 
were  prevention-related.  There  were  no  differences  over 
time  in  the  distribution  of  any  clinician’s  answers,  nor 
was  any  clinician  atypical  in  his  or  her  answers,  sug- 
gesting that  each  understood  the  questions  and  answered 
consistently.  Believing  that  prevention  is  socially  desir- 
able, respondents  may  have  overestimated  their  preven- 
tion activities,  although  this  would  mean  that  the  true 
proportion  of  prevention  time  is  even  less  than  11%. 
Finally,  the  estimates  derived  here  are  relevant  only  to 
prevention  as  defined  by  USPSTF,  which  confined  its 
attention  to  primary  prevention  and  screening  for 
asymptomatic  disease,  plus  chemoprophylaxis. 

The  lack  of  a relationship  between  USPSTF  strength 
of  recommendation  ratings  and  the  proportion  of  time 
devoted  to  them  may  have  several  possible  explanations. 
Practitioners  may  misunderstand  or  be  ignorant  of 
guideline  recommendations,24-23  or  they  may  simply  dis- 
agree with  them.26  There  are  still  many  controversial 
areas  in  prevention,  such  as  prostate  cancer  screening,2' 
and  the  clinicians  in  this  study  may  have  made  decisions 
about  the  value  of  certain  prevention  activities  based  on 
sources  other  than  USPSTF.  This  study  did  not  measure 
the  differences  in  the  amount  of  time  needed  to  perform 
a given  prevention  task.  If,  for  example,  screening  for 
cervical  cancer  (3.7%  of  time  with  the  eligible  group 
from  Table  4)  takes  three  times  as  long  as  counseling 
about  tobacco  use  (1.3%  of  time  with  the  eligible  group 
from  Table  4),  then  approximately  the  same  number  of 
eligible  women  would  have  been  screened  for  cervical 
cancer  as  smokers  counseled  to  quit  smoking,  although 
by  Table  4 the  relative  effort  appears  far  different. 

Patient-related  factors  may  also  explain  the  lack  of  cor- 
respondence between  USPSTF  strength  of  recommenda- 
tion ratings  and  the  proportion  of  time  devoted  to  specif- 
ic prevention  activities.  Poor  patients  are  less  likely  to 
seek  preventive  services,28  and  the  clinicians  in  this  study 
may  have  been  influenced  by  their  patients’  values  when 
choosing  which  prevention  services,  if  any,  to  emphasize. 
Additionally,  most  patients  treated  here  were  African- 
Americans,  who  have  a higher  risk  of  heart  disease. 


hypertension,  diabetes,  prostate  cancer,  and  HIV  infec- 
tion26 but  a lower  risk  of  osteoporosis30  and  breast  can- 
cer31 than  other  racial  groups.  The  clinicians  may  have 
considered  this  risk  profile  sufficiently  different  from  that 
of  other  Americans  to  justify  a different  emphasis  in  pre- 
vention. Furthermore,  the  preventive  services  given  prior- 
ity by  these  clinicians  would  have  depended  on  the  kinds 
of  medical  problems  common  in  these  clinics.  Many 
patients  have  established  cardiovascular  disease,  hyper- 
tension, and  lipid  disorders,  for  example,  and  are  not  can- 
didates for  screening.  Finally,  the  most  common  preven- 
tive activities  in  Table  4,  breast  and  cervical  cancer 
screening  and  adult  immunization,  are  among  the  few 
preventive  services  reimbursed  by  Medicare,32  and  costs 
to  patients  and  to  the  hospital  may  have  played  a role. 

While  many  factors  have  been  cited  to  account  for 
failure  to  deliver  prevention  services,33  this  study  reaf- 
firms that  time  is  an  important  one.  These  findings  sup- 
port the  concept  of  the  prevention-related  annual  visit, 
which  can  average  almost  30  minutes,1417  far  exceeding 
the  annual  time  spent  on  prevention  estimated  here. 
There  is  evidence  that  this  approach  is  associated  with 
more  complete  delivery  of  preventive  services  than  can 
be  accomplished  during  illness  visits. 12-25-34-35  Future 
studies  should  address  the  generalizability  of  these  find- 
ings and  whether  time  constraints  or  attitudes  about  pre- 
vention are  responsible  for  the  small  proportion  of  time 
devoted  to  prevention  found  in  this  study.  If  time  is  sim- 
ilarly constrained  in  other  settings,  USPSTF  and  others 
may  wish  to  consider  whether  comprehensive  preven- 
tion is  a feasible  goal. 
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Vancomycin-Resistant  Enterococcal  Colonization  in 
Nonhospitalized  HIV-Infected  Patients 

VINOD  K.  DHAWAN,  MD;  RONALD  NACHUM,  PhD;  NIMEC  BHAT,  BS;  LAURIE  TOLBERT,  RN,  BS,  PHN;  and 

MANJU  AGRAWAL,  MD;  Los  Angeles,  California 


We  studied  fecal  colonization  with  vancomycin-resistant  enterococci  (VRE)  in  89  HIV-infected  nonhospi- 
talized patients  ages  24  to  62  years,  including  70  (79%)  men  (including  41  homosexual  and  5 bisexual 
men)  and  19  (21%)  women.  Of  the  89  patients,  61  (69%)  were  black,  25  (28%)  Hispanic,  and  3 (3%) 
white;  53  (60%)  had  history  of  ongoing  or  recent  antibacterial  therapy  with  trimethoprim/sulfamethox- 
azole (29),  clarithromycin  (18),  amoxicillin  (7),  ofloxacin  (3),  and  metronidazole,  doxycycline,  di- 
cloxacillin,  and  cephalexin  (1  each).  VRE  were  not  isolated  from  any  of  the  patients  studied. 

(Dhawan  VK,  Nachum  R,  Bhat  N,  Tolbert  L,  Agrawal  M.  Vancomycin-resistant  enterococcal  colonization  in  nonhospital- 
ized HIV-infected  patients.  West)  Med  1998,  169:276 -279) 


The  prevalence  of  vancomycin-resistant  enterococci 
(VRE)  has  rapidly  escalated  in  hospitals  across  the 
United  States,  from  0.4%  in  1989  to  10%  in  1995.'  VRE 
are  generally  considered  to  be  nosocomial  pathogens,  but 
several  European  studies  have  documented  their  preva- 
lence in  the  fecal  flora  of  healthy  nonhospitalized  people2 
and  in  community-acquired  infections.20  In  the  United 
States,  attention  has  focused  on  the  epidemiology  of 
VRE  mainly  in  hospitals,  whereas  studies  in  communi- 
ties across  the  country  are  few.6-  Because  risk  factors 
that  may  contribute  to  increased  prevalence  of  VRE 
infection  include  prior  exposure  to  antibiotics,8-9  we  stud- 
ied HIV-infected  patients  to  determine  if  their  long-term 
antibiotic  therapy  (for  the  prevention  and  treatment  of 
various  opportunistic  infections)  predisposes  them  to  an 
increased  chance  of  colonization  with  VRE.  We  surmised 
that  rectal  intercourse  among  homosexual  males  and 
promiscuous  behavior  of  HIV-infected  patients  would 
serve  to  perpetuate  any  existing  VRE  rectal  colonization, 
analogous  to  the  documented  spread  of  VRE  via  contam- 
inated rectal  thermometers.10 

Materials  and  Methods 

Specimen  Collection 

Patients  were  enrolled  in  the  study  from  the  outpa- 
tient clinic  for  HIV-infected  patients  at  the  King-Drew 
Medical  Center,  Los  Angeles.  The  Medical  Center  caters 
to  the  health  care  needs  of  a predominantly  minority 
population  of  South  Central  Los  Angeles.  The  study  was 


approved  by  the  Institutional  Review  Board  for  the  Pro- 
tection of  Human  Rights,  and  informed  consent  was 
obtained  from  all  participants.  Stool  samples  were  col- 
lected using  rectal  swabs  and  placed  in  a holding  medi- 
um (Stuart’s)  until  processed  by  the  laboratory. 

Specimen  Processing 

All  samples  were  plated  onto  1)  bile  esculin  azide 
(BEA)  agar  containing  10  pg/ml  vancomycin  (Hardy 
Diagnostics,  Santa  Maria,  CA)  and  2)  phenylethyl  alcohol 
(PEA)  agar  containing  5%  sheep's  blood  (Hardy  Diagnos- 
tics). Plates  were  incubated  at  35°C  and  examined  after  24 
and  48  hours  for  bacterial  growth.  All  colonies  growing  on 
BEA  plates  (bile  esculin-positive  or  -negative)  were 
gram-stained.  Yeast,  gram-negative  rods,  and  gram-posi- 
tive rods  (Lactobacillus  sp.)  were  discarded.  Gram-posi- 
tive cocci  were  subcultured  onto  blood  agar  and  incubated 
overnight  at  35°C.  PEA  was  inoculated  by  conventional 
techniques  for  isolation.  Gamma-hemolytic  colonies 
observed  on  PEA  were  tested  for  catalase  activity. 

Organism  Identification  and  Susceptibility  Testing 

Gram-positive,  catalase-negative  cocci  were  identi- 
fied, and  their  sensitivity  to  vancomycin  was  determined 
using  a Microscan  gram-positive  Combo  MIC  9 panel. 
Inocula  were  prepared  by  suspending  organisms  in  0.9% 
sterile  saline  to  produce  turbidity  equal  to  a 0.5  McFar- 
land standard.  All  panels  were  incubated  for  a full  24 
hours  before  being  read  by  the  Microscan.  Gram-posi- 
tive, vancomycin-resistant,  catalase-negative  cocci  that 
were  not  identified  as  enterococci  by  the  Microscan 
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ABBREVIATIONS  USED  IN  TEXT 

VRE  = vancomycin-resistant  enterococci 


panel  were  further  identified  as  Pediococcus  sp.  (nega- 
tive pyrrolidonyl  arylamidase  [PYR]  test  and  positive 
leucine  arylamidase  activity  [LAP]  test)  or  Leuconostoc 
sp.  (negative  PYR  and  LAP  tests)  using  Bacticard  Strep 
test  cards  (Remel,  Lenexa.  KS).n 

Clinical  Data  Collection 

Clinic  records  were  reviewed  for  patients’  demo- 
graphic information  including  age.  sex.  race,  sexual  ori- 
entation, ongoing  or  recent  (within  a month)  antibiotic 
use,  and  hospitalization  within  the  preceding  month. 

Results 

A total  of  89  patients  were  studied  for  fecal  colo- 
nization with  VRE  (Table  1 ).  They  ranged  in  age  from 
24  to  62  years,  the  majority  (54  patients)  being  young 
adults  from  20  to  40  years  old.  The  ethnic  background 
of  patients  studied,  nearly  two-thirds  African-American 
and  a third  Hispanic,  mirrors  the  general  racial  mix  of 
our  patient  population.  There  were  70  men  (including 
41  homosexual  and  five  bisexual)  and  19  women  (1 
bisexual).  Seven  men  and  2 women  declined  to  reveal 
their  sexual  orientation.  The  patients  were  on  various 
anti-retroviral  treatment  regimens  which,  being  unlike- 
ly to  alter  the  intestinal  microbial  colonization,  were  not 
specifically  recorded.  Fifty-three  (60%)  patients  were 
either  on  ongoing  antibacterial  therapy  or  had  received 
antibiotics  in  the  preceding  1 -month  period.  The 
antibacterials  included  trimethoprim/sulfamethoxazole 
(29  patients),  clarithromycin  (18),  amoxicillin  (7). 
ofloxacin  (3),  and  metronidazole,  doxycycline, 
dicloxacillin,  and  phalaxin  (1  each).  Nine  patients  were 
receiving  more  than  one  of  the  antibiotics.  None  of  the 
patients  studied  had  been  recently  hospitalized. 

VRE  were  not  isolated  from  any  of  the  HIV-infected 
patients  studied.  Vancomycin-resistant,  gram-positive, 
catalase-negative  organisms  were  isolated  from  5 
patients  (6%),  including  Pediococcus  sp.  in  2 and  Leu- 
conostoc sp.  in  3 patients.  No  distinctive  features  were 
noted  in  those  patients  with  regard  to  their  stage  of  HIV 
infection,  sexual  practices,  or  antibiotic  usage. 

Discussion 

Enterococci  are  a part  of  the  normal  flora  of  the 
human  gastrointestinal  tract12  and  may  also  be  isolated 
in  25%  of  healthy  persons  from  oropharynx,  vagina,  ure- 
thra, and  skin.13  The  recovery  of  enterococci  from  both 
the  community-acquired  and  the  nosocomially-acquired 
infections  is,  therefore,  not  surprising.  Incidence  of  ente- 
rococcal  infection  has  increased  in  recent  years  and  is 
currently  the  second  most  common  nosocomial  infection 
in  the  United  States  (after  Escherichia  coli).'A 


TABLE  1 . Demographics  of  HIV-Infected  Patients 
(total  number  of  patients  studied  - 89) 


Number  (percent) 


Age  (years) 

20-40  54  (61) 

41-60  34  (38) 

>60 1 (1) 

Sex 

Men 70  (79) 

Women  19(21) 

Race 

Black  61  (69) 

Hispanic 25  (28) 

White 3 (3) 

Sexual  orientation 

Heterosexual  33  (37) 

Homosexual 41  (46) 

Bisexual  6 (7) 

Undisclosed 9 (10) 

Antibacterial  drug  use 

Present 53  (60) 

Absent 36  (40) 


Data  are  n (%). 


Increasing  resistance  of  enterococci  to  vancomycin 
over  the  last  decade  has  produced  a growing  concern 
over  limited  treatment  options.  VRE,  first  noted  in 
Europe  in  19861316  and  in  the  United  States  in  1988, 17 
has  rapidly  emerged  as  ‘'the  nosocomial  pathogen  of 
the  1990s”.18  Nationally,  nosocomial  infections  from 
VRE  have  increased  from  0.4%  in  1989  to  10%  in 
1995. 18  Intestinal  reservoir  is  of  major  importance 
because  the  carrier  status  has  been  correlated  with 
clinical  infections.19  Once  acquired,  VRE  carrier  state 
can  last  for  several  months,  serving  as  an  important 
way  these  organisms  spread.20 

Several  risk  factors  have  been  associated  with  the 
emergence  of  VRE  colonization  and  infection  in  hospitals, 
such  as  extended  hospitalization  and  prolonged  antimicro- 
bial therapy.8-9  Vancomycin  therapy  has  been  frequently 
reported  to  be  a risk  factor  for  colonization,21-26  but  the  risk 
is  not  limited  to  vancomycin;  several  other  antibiotics, 
such  as  third-generation  cephalosporins,9-23  fluoro- 
quinolones,27 aztreonam,7  metronidazole,8  clindamycin,8 
and  imipenem,8  have  all  been  shown  to  predispose  to  VRE 
colonization  and  infection. 

In  the  United  States,  environmental  contamination 
with  VRE  is  considered  rare,  although  epidemiologic 
studies  of  the  prevalence  of  VRE  in  community  settings 
have  been  few.6-7  Coque  and  associates  studied  the 
prevalence  of  VRE  in  healthy  volunteers  and  environ- 
mental sources  in  the  greater  Houston  metropolitan 
area.6  No  healthy  volunteer  without  hospital  contact  had 
VRE  colonization,  and  no  VRE  were  isolated  from  the 
44  commercial  chickens,  5 farm-raised  chickens,  3 
turkeys,  or  2 chicken  farm  lagoon  slurries.  The  authors 
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realized  that  their  findings  may  not  be  representative  of 
other  parts  of  the  country  and  suggested  the  need  for  fur- 
ther epidemiologic  investigations  in  different  settings.  In 
another  study,  Morris  et  al.  failed  to  find  VRE  coloniza- 
tion in  stool  samples  of  16  healthy  volunteers.7  Recent- 
ly, a Van  A E.faecium  was  recovered  from  dog  food.28 

European  studies  have  documented  VRE  carrier  state 
in  healthy  volunteers.2  In  addition,  VRE  have  been  recov- 
ered from  environmental  sources  such  as  sewage29-31  and 
from  frozen  poultry.2932  The  use  of  the  glycopeptide 
avoparcin  in  animal  feed  in  Europe  has  been  suggested  to 
be  responsible  for  the  emergence  of  glycopeptide-resis- 
tant  enterococci,  initially  in  animals  and  then  in  humans.33 
Community-acquired  infections  due  to  VRE  have  been 
reported  in  Belgium,2-4  France,3  and  Germany.5  Thus  far, 
VRE  are  not  extensively  disseminated  in  European  hospi- 
tals34,35 as  they  are  in  the  United  States. 

Studies  of  patients  attending  U.S.  outpatient  chron- 
ic hemodialysis  centers  have  documented  a higher 
prevalence  of  VRE  infection  in  patients  with  end-stage 
renal  disease.36  Our  study  focused  on  the  risk  of  colo- 
nization with  VRE  among  individuals  outside  the  hos- 
pital, and  on  HIV-infected  patients  as  a sentinel  popu- 
lation in  whom  to  detect  this  risk.  HIV-infected 
patients  are  frequently  treated  with  antibiotics 
(trimethoprim/sulfamethoxazole,  fluoroquinolones, 
clarithromycin,  azithromycin,  rifabutin)  for  the  pre- 
vention and  treatment  of  various  opportunistic  infec- 
tions. These  therapies  can  potentially  alter  the  normal 
intestinal  flora,  resulting  in  colonization  with  resistant 
organisms.  Moreover,  highly  promiscuous  behavior  of 
homosexual  and  bisexual  men  can  conceivably  spread 
rectal  organisms  (via  rectal  intercourse)  among  sex 
partners.  Nosocomial  transmission  of  VRE  has  been 
previously  documented  via  contaminated  objects  such 
as  electronic  rectal  thermometers.10 

Our  failure  to  find  VRE  in  the  stool  samples  of  HIV- 
infected  patients,  combined  with  the  negative  findings 
of  other  surveys  among  individuals  in  the  community, 
suggests  that  the  carriage  rate  of  VRE  in  U.S.  commu- 
nities is  quite  low.  Conceivably,  the  screening  proce- 
dures may  have  missed  VRE  present  in  barely 
detectable  numbers  in  the  feces2-5  (broth  enrichment  in 
antibiotic-free  medium  has  been  suggested  to  improve 
the  yield5).  Furthermore,  nosocomial  isolation  of  VRE 
from  our  hospitalized  patients  is  quite  sporadic,  sug- 
gesting a very  low  prevalence  of  these  organisms  in  the 
patient  population.  Since  we  did  not  find  VRE  colo- 
nization in  any  of  our  patients,  we  could  not  evaluate 
the  possibility  of  spread  of  VRE  by  rectal  intercourse 
among  the  homosexual  males.  It  remains  to  be  seen  if 
homosexual  activity  can  facilitate  the  spread  of  these 
organisms  in  communities  with  a high  prevalence  of 
VRE  infection. 

Acknowledgment 

The  authors  thank  Dr.  Wilbert  Jordan  for  facilitating  patient 
participation  in  the  study. 


REFERENCES 

1.  Gaynes  R.  Edwards  J.  National  Nosocomial  Infection  Surveillance  (NNIS) 
System.  Nosocomial  vancomycin  resistant  enterococci  (VRE)  in  the  United  States, 
1989-1995:  the  first  1000  isolates  [abstract].  Infect  Control  Hosp  Epidemiol  1996; 
17  (suppl  5 pt  2):  18 

2.  Van  der  Auwera  P,  Pensart  N,  Korten  V,  Murray  BE,  Leclercq  R.  Influence 
of  oral  glycopeptides  on  the  fecal  flora  of  human  volunteers:  selection  of  highly 
glycopeptide-resistant  enterococci.  J Infect  Dis  1996;  173:1129-1136 

3.  Boisivon  A,  Thibault  M,  Leclercq  R,  The  College  de  Bactdriologie-Virolo- 
gie-Hygiene  des  Hopitaux  generaux  fran^ais.  Colonization  by  vancomycin-resis- 
tant enterococci  of  the  intestinal  tract  of  patients  in  intensive  care  units  from 
French  general  hospitals.  Clin  Microbiol  Infect  1997  (in  press) 

4.  Gordts  B,  Van  Landuyt  H,  Ieven  M.  Vandamme  P,  Goossens  H.  Van- 
comycin-resistant enterococci  colonizing  the  intestinal  tracts  of  hospitalized  pa- 
tients. J Clin  Microbiol  1995;  33:2842-2846 

5.  Klare  I,  Heier  H,  Claus  H.  Enterococcus  faecium  strains  with  van  A-med- 
icated  high-level  glycopeptide  resistance  isolated  from  animal  foodstuffs  and  fe- 
cal samples  of  humans  in  the  community.  Microbial  Drug  Resistance  1995; 
1:265-272 

6.  Coque  TM,  Tomayko  JF,  Ricke  SC,  Okhyusen  PC,  Murray  BE.  Van- 
comycin-resistant enterococci  from  nosocomial,  community  and  animal  sources 
in  the  United  States.  Antomicrob  Agents  Chemother  1996;  40:2605-2609 

7.  Morris  JEJ  Jr,  Shay  DK,  Hebden  JN,  McCarter  RJ  Jr,  Perdue  BE,  Jarvis  W, 
et  al.  Enterococci  resistant  to  multiple  antimicrobial  agents,  including  vancomycin. 
Establishment  of  endemnicity  in  a university  medical  center.  Ann  Intern  Med 
1995;  123:250-259 

8.  Edmond  MB,  Ober  JF,  Weinbaum  DL,  Pfaller  MA.  Hwang  T,  Sanford  MD. 
Wenzel  RP.  Vancomycin-resistant  Enterococcus  faecium  bacteremia:  risk  factors 
for  infection.  Clin  Infect  Dis  1995;  20:1126-1133 

9.  Leclercq  R,  Courvalin  P.  Resistance  to  glycopeptides  in  enterococci.  Clin  In- 
fect Dis  1997;  24:545-556 

10.  Livomese  LL  Jr,  Dias  S,  Samel  C.  Romanowski  B,  Taylor  S,  May  P,  et  al. 
Hospital-acquired  infection  with  vancomycin-resistant  Enterococcus  faecium 
transmitted  by  electronic  thermometers.  Ann  Intern  Med  1992;  117:112-116 

1 1 . Ruoff  KL.  Leuconostoc,  PeJicoccus,  Stomatococcus,  and  miscellaneous 
gram-positive  that  grow  aerobically.  In:  Murray  PR,  ed.  Manual  of  Clinical  Microbi- 
ology, 6th  ed.  Washington,  DC,  American  Society  for  Microbiology,  1995,  p 323 

12.  Murray  BE.  The  life  and  times  of  the  Enterococcus.  Clin  Microbiol  Rev 
1990;  3:46-65 

13.  Chenoweth  C,  Schaberg  D.  The  epidemiology  of  enterococci.  Eur  J Clin 
Microbiol  Infect  Dis  1990;  9:80-89 

14.  Schaberg  DR,  Culvier  DH,  Gaynes  RP  Major  trends  in  the  microbial  etiol- 
ogy of  nosocomial  infection.  Am  J Med  1991;  91  (suppl  3B):72S-75S 

15.  Uttley  AHC,  Collins  CH,  Naidoo  J.  George  RC.  Vancomycin-resistant  en- 
terococci [letter].  Lancet  1988;  i:57— 58 

16.  Leclercq  R,  Derlot  E.  Duval  J.  Courvalin  P.  Plasmid-mediated  resistance  to 
vancomycin  and  teicoplanin  in  Enterococcus  faecium.  N Engl  J Med  1988; 
319:157-161 

17.  Spera  RV  Jr.  Farber  BF.  Multidrug-resistant  Enterococcus  faecium:  an  un- 
beatable nosocomial  pathogen.  Drugs  1994;  48:678-688 

18.  Spera  RV  Jr,  Farber  BF.  Multiply-resistant  Enterococcus  faecium:  the  noso- 
comial pathogen  of  the  1990s.  JAMA  1992;  268:2563-2564 

19.  Wells  CL,  Juni  BA,  Cameron  SB,  Mason  KR,  Dunn  DL,  Ferrieri  P.  Rhame 
FS.  Stool  carriage,  clinical  isolation,  and  mortality  during  an  outbreak  of  van- 
comycin-resistant enterococci  in  hospitalized  medical  and/or  surgical  patients. 
Clin  Infect  Dis  1995;  21:45-50 

20.  Noskin  GA,  Cooper  I,  Peterson  LR.  Vancomycin-resistant  Enterococcus 
faecium  sepsis  following  persistent  colonization.  Arch  Intern  Med  1995; 
155:1445-1447 

21.  Boyle  JF.  Soumakis  SA,  Rendo  A,  Herrington  JA,  Gianarkis  DG,  Thurberg 
BE,  Painter  BG.  Epidemiologic  analysis  and  genotypic  characterization  of  a noso- 
comial outbreak  of  vancomycin-resistant  enterococci.  J Clin  Microbiol  1993; 
31:1280-1285 

22.  Handwerger  S,  Raucher  B.  Alstarac  D,  Monka  J,  Marchione  S,  Singh  KV, 
et  al.  Nosocomial  outbreak  due  to  Enterococcus  faecium  highly  resistant  to  van- 
comycin, penicillin,  and  gentamicin.  Clin  Infect  Dis  1993;  16:750-755 

23.  Montecalvo  MA,  Horowitz  H,  Gedris  C,  Carbonaro  C,  Tenover  FC.  Issah 
A,  et  al.  Outbreak  of  vancomycin-,  ampicillin-,  and  aminoglycoside-resistant  En- 
terococcus faecium  bacteremia  in  an  adult  oncology  unit.  Antimicrob  Agents 
Chemother  1994;  38:1363-1367 

24.  Moreno  F,  Grata  P,  Crisp  C,  Magnon  K.  Melcher  GP,  Jorgensen  JH.  Patter- 
son JE.  Clinical  and  molecular  epidemiology  of  vancomycin-resistant  Enterococ- 
cus faecium  during  its  emergence  in  a city  in  southern  Texas.  Clin  Infect  Dis  1995; 
21:1234-1237 

25.  Linden  PK,  Pasculle  AW,  Manez  R,  Kramer  DJ,  Fung  JJ,  Pinna  AD,  Kusne 
S.  Differences  in  outcomes  for  patients  with  bacteremia  due  to  vancomycin-resistant 
Enterococcus  faecium  or  vancomycin-susceptible  E.faecium.  Clin  Infect  Dis  1996; 
22:663-670 


WJM,  November  1998 — Vol  169,  No.  5 


VRE  Colonization  in  HIV-Infected  Patients — Dhawan  et  al  279 


26.  Rubin  LG,  Tucci  V,  Cercenado  E.  Eliopoulos  G,  Isenberg  HD.  Van- 
comycin-resistant Enterococcus  faecium  in  hospitalized  children.  Infect  Control 
Hosp  Epidemiol  1992;  13:700-705 

27.  Zervos  MJ,  Bacon  AE  3d.  Patterson  JE,  Schaberg  DR.  Kauffman  CA.  En- 
terococcal  superinfection  in  patients  treated  with  ciprofloxacin.  J Antimicrob 
Chemother  1988;  21:113-115 

28.  Dunne  WM,  Watch  out  where  the  huskies  go.  ASM  News  1996:  62:283 

29.  Bates  J,  Jordens  JZ,  Griffiths  DT.  Farm  animals  as  a putative  reservoir  for 
vancomycin-resistant  enterococcal  infection  in  man.  J Antimicrob  Chemother 
1994;  34:507-514 

30.  Klare  I.  Heier  H.  Claus  H.  Witte  W.  Environmental  strains  of  Enterococcus 
faecium  with  inducible  high-level  resistance  to  glycopeptides.  FEMS  Microbiol 
Lett  1993;  80:23-29 

3 1 . Torres  C,  Reguera  JA,  Sanmartin  MJ.  Perez-Diaz  JC,  Baquero  F.  VanA-me- 
diated  vancomycin-resistant  Enterococcus  spp.  in  sewage.  J Antimicrob  Chemother 
1994:  33:553-561 


32.  Klare  1.  Heier  H.  Claus  H,  Reissbrodl  R.  Witte  W.  VanA-mcdiatcd  high- 
level  glycopeptide  resistance  in  Enterococcus  faecium  from  animal  husbandry. 
FEMS  Microbiol  Lett  1995;  125:165-171 

33.  van  den  Boggard  AE,  Jemsen  LB,  Stobberingh  EE.  Vancomycin-resistant 
enterococci  in  turkeys  and  farmers.  N Engl  J Med  1997:  337:1558-1559 

34.  Schmil  JL.  Leclercq  R,  Scheimberg  A.  Landaucr  D.  Approchc  epidemi- 
oloique  et  clinique  des  enterocoques:  resultats  d'une  enquete.  Med  Maladies  In- 
fect 1994;  24  (suppl):  141  — 1 48 

35.  Vandamme  P.  Vercauteren  E,  Lammens  C,  Pensart  N.  lcven  M.  Pot  B,  et  al. 
Survey  of  enterococcal  susceptibility  patterns  in  Belgium.  J Clin  Microbiol  1996; 
34:2572-2576 

36.  Tokars  JL  Miller  ER.  Jarvis  WR.  Vancomycin-resistant  enterococci 
and  vancomycin  use  in  outpatient  hemodialysis  centers  [abstract).  37th  In- 
tersci  Conf  Antimicrob  Agents  Chemother.  Toronto,  Ontario.  Canada.  1997, 
p 294 


280 


Articles 


Dysfunctional  Uterine  Bleeding 

BERTHA  H.  CHEN;  MD,  and  LINDA  C.  GIUDICE,  MD,  PhD,  Stanford,  California 


Abnormal  uterine  bleeding  is  a common,  debilitating  condition.  Dysfunctional  uterine  bleeding  (DUB) 
is  the  diagnosis  given  to  women  with  abnormal  uterine  bleeding  in  whom  no  clear  etiology  can  be 
identified.  DUB  has  been  observed  in  both  ovulatory  and  anovulatory  cycles.  Medical  treatments  in- 
clude nonsteroidal  anti-inflammatory  drugs,  oral  contraceptive  pills,  progestins,  danazol  (a  synthetic 
androgen),  GnRH  agonists,  and  antifibrinolytic  drugs.  The  drawback  to  medical  therapy,  in  addition 
to  side  effects,  is  that  the  benefit  lasts  only  while  the  patient  takes  the  medication.  Surgical  options 
have  concentrated  mainly  on  endometrial  ablation  and  hysterectomy,  and  it  is  unclear  whether  one  is 
superior  to  the  other  in  terms  of  long-term  outcome  and  patient  satisfaction.  Newer  and  less  invasive 
ablation  techniques,  such  as  thermal  balloon  ablation,  offer  more  treatment  alternatives. 

(Chen  BH,  Giudice  LC.  Dysfunctional  uterine  bleeding.  West)  Med  1998;  169:280-284) 


Menorrhagia  and  intermenstrual  bleeding,  respectively, 
account  for  31  and  9 per  1000  consultations  of 
women  annually  (Morbidity  Statistics  in  General  Prac- 
tice, 1981-1982).  Although  age  of  menopause  has 
remained  the  same  over  this  century,  the  magnitude  of 
menstrual  disorders  has  increased,  likely  because  of 
shortened  breast-feeding  intervals,  fewer  pregnancies  per 
woman,  higher  frequency  of  permanent  sterilization,  and 
later  age  of  conception.  A woman  can  expect  roughly 
400  menstrual  cycles  during  her  reproductive  lifespan, 
and  it  is  estimated  that  up  to  20%  of  women  will  have 
excessive  menstrual  blood  loss.1 

Heavy  menstrual  bleeding  or  menorrhagia  may  occur 
during  pregnancy  or  may  be  due  to  organic  disease  such 
as  myoma,  polyps,  infection,  carcinoma,  or  systemic  ill- 
ness. The  diagnosis  of  dysfunctional  uterine  bleeding 
(DUB)  is  given  to  the  group  of  patients  in  whom  there  is 
no  definitive  underlying  lesion.  DUB  can  occur  at  any 
time  between  menarche  and  menopause  in  ovulatory  or 
anovulatory  cycles.  The  latter  tends  to  be  more  common 
at  puberty  and  after  age  40,  times  at  which  irregular  ovu- 
lation is  often  encountered. 

Abnormal  Menstrual  Loss 

According  to  the  strict  definition,  menorrhagia  is 
menstrual  bleeding  longer  than  7 days  or  in  an  amount 
exceeding  80  ml  from  normal  secretory  endometrium 
after  normal  ovulation.2  Only  40%  of  women  with  the 
complaint  of  excessive  menstrual  loss  have  it  confirmed 
by  objective  methods,  however,  and  the  amount  of  men- 


strual blood  loss  is  not  proportional  to  the  duration  of 
bleeding  or  the  number  of  sanitary  pads  or  tampons  used 
during  menses.3  Measurements  of  hemoglobin  extracted 
from  sanitary  pads  using  the  alkaline  hematin  method 
were  obtained  by  Hallberg  et  al.,1  who  demonstrated  that 
the  mean  menstrual  blood  loss  between  ages  15  and  50 
was  35  ml.  The  upper  limit  for  diagnosis  of  menorrhagia 
was  set  at  80  ml  because  two-thirds  of  women  (95th  per- 
centile) show  evidence  of  iron-deficiency  anemia  with 
that  degree  of  bleeding.4 

The  alkaline  hematin  method  gives  an  accurate  and 
objective  measurement  of  blood  loss,  but  it  is  time-con- 
suming and  impractical  for  widespread  clinical  use.  A 
detailed  clinical  history,  with  specific  questions  designed 
to  investigate  the  use  of  sanitary  protection  and  degree  of 
social  embarrassment,  may  be  more  helpful.  Most  women 
with  an  objective  diagnosis  of  menorrhagia  use  super  or 
maxi  pads,  often  two  at  a time,  or  a super  pad  with  a tam- 
pon, and  change  every  0.5  to  2 hours.  The  passage  of  » 

blood  clots,  flooding,  or  socially  embarrassing  bleeding 
are  also  reliable  indicators  of  menorrhagia.  Fraser3  asked 
these  types  of  questions  of  50  women  complaining  of 
menorrhagia  and  found  that  physicians’  estimates  corre- 
lated with  objective  blood  loss  measurements  overall.  A 
third  of  the  women  with  objective  menorrhagia,  however, 
perceived  their  menses  as  light  or  moderate.  Currently,  the 
only  available  clinical  objective  evidence  of  excessive 
bleeding  is  laboratory  diagnosis  of  iron-deficiency  ane- 
mia. Abnormal  bleeding  that  presents  as  prolonged  or 
decreased  bleeding  at  irregular  intervals  (usually  less  than 
every  21  days)  can  be  verified  with  a bleeding  calendar. 
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ABBREVIATIONS  USED  IN  TEXT 

DUB  = dysfunctional  uterine  bleeding 
GnRH  = gonadotropin-releasing  homione 
IUD  = intrauterine  device 
NSAID  = nonsteroidal  anti-inflammatory  drug 


Differential  Diagnosis 

Because  DUB  is  a diagnosis  of  exclusion,  one  must 
rule  out  organic  causes  for  the  abnormal  bleeding  (after 
excluding  pregnancy).  Organic  causes  can  be  classified 
into  three  major  categories:  pelvic  pathology,  systemic 
diseases,  and  iatrogenic  causes  (Table  1 );  most  are  in  the 
local  pelvic  pathology  category.  Benign  pelvic  lesions, 
such  as  myomas,  have  been  shown  to  contribute  to  men- 
orrhagia with  varying  severity,  depending  on  their  loca- 
tion in  the  uterus.6  Other  benign  pathologic  conditions 
include  adenomyosis,  endometriosis,  endometrial  or  cer- 
vical polyps,  cervicitis,  and  severe  vaginal  infection. 
These  conditions  should  always  be  ruled  out  when  a 
woman  presents  with  abnormal  ovulatory  bleeding. 

Malignant  causes  of  menorrhagia  include  carcinoma 
of  the  reproductive  tract  and  premalignant  changes  of 
the  endometrium  such  as  hyperplasia.  The  incidence  of 
endometrial  carcinoma  in  older  women  is  sufficiently 
high  to  recommend  that  all  women  ages  35  years  and 
above  with  menorrhagia  or  abnormal  uterine  bleeding 
undergo  evaluation  of  the  endometrium.  Nearly  40%  of 
premenopausal  women  with  endometrial  carcinoma  will 
present  with  menorrhagia  as  their  only  complaint.7 

Systemic  diseases  are  another  important  group  to  con- 
sider, including  coagulation  disorders  (thrombocytopathies. 
Von  Willebrand’s  disease,  and  leukemia),  hypothyroidism, 
systemic  lupus  erythematosus,  and  cirrhosis.  Only  a small 
proportion  of  menorrhagia  cases  are  caused  by  systemic 
disease,  but  severe  consequences  could  result  if  the  diag- 
nosis were  missed.  Adolescents  with  coagulation  disorders 
often  present  with  recurrent  menorrhagia  causing  anemia 
and  at  times  requiring  hospitalization. 

Iatrogenic  etiologies  include  use  of  hormone  therapy, 
contraceptive  injections  and  devices,  and  medications 
including  tranquilizers,  antidepressants,  anticoagulants, 
and  corticosteroids. 

When  all  the  above  have  been  excluded,  the  diagno- 
sis of  dysfunctional  uterine  bleeding  can  be  given.  DUB 
is  a diagnosis  that  does  not  apply  to  menorrhagia  only, 
but  also  includes  excessively  prolonged  and  frequent 
bleeding  (menometrorrhagia).  DUB  occurs  more  fre- 
quently in  anovulatory  than  ovulatory  cycles. 

Anovulatory  DUB  is  the  end  result  of  unopposed 
estrogen  effects  on  the  endometrium,  leading  to  prolifer- 
ative, disordered  proliferative,  hyperplastic,  or  neoplastic 
changes.  Eventually,  desquamation  of  irregular  tissues 
and  focal  bleeding  occur.  Little  is  known  about  biochem- 
ical disturbances  in  the  local  endometrial  environment 
that  lead  to  menorrhagia  in  anovulatory  DUB.  Smith  et 
al.8  demonstrated  that  arachidonic  acid  availability  is 
reduced  and  prostaglandin  production  is  impaired  in  pro- 


TABLE 1 .—Differential  Diagnosis  of  Abnormal  Uterine  Bleeding 

I.  Pelvic  Pathology 

A.  Benign 

Pregnancy 

Myoma 

Adenomyosis 

Endometriosis 

Endometrial/cervical  polyp 

Pelvic  inflammatory  disease 

Vaginal/cervical  infection 

B.  Malignant 

Carcinoma  of  the  reproductive  tract 
Endometrial  hyperplasia 

II.  Systemic 

A.  Coagulation  disorder 
Thrombocytopathy 
Von  Willebrand's  disease 
Leukemia 

B.  Hypothyroidism 

C.  Systemic  lupus  erythematosus 

D.  Cirrhosis 

III.  Iatrogenic 

A.  Hormone  therapy 

B.  Contraceptive  devices  and  injections 

C.  Medications 
Tranquilizers 
Antidepressants 
Anticoagulants 
Corticosteroids 

IV.  Dysfunctional  uterine  bleeding 


liferative  endometrium.  The  imbalance  in  prostaglandin 
activity  may  alter  vascular  tone,  endometrial  blood  flow, 
and  hemostatic  functions.  Other  factors  such  as  endothe- 
lins,  endothelium-derived  relaxing  factor  (nitric  oxide), 
and  other  vasoactive  substances  may  play  a role.9 

Dysfunctional  uterine  bleeding  associated  with  ovulato- 
ry bleeding  is  also  poorly  understood.  There  is  evidence 
that  local  factors  have  a significant  influence  in  the  break- 
down process.  Endometrial  lysosomal  enzyme  activity  in 
ovulatory  DUB  is  increased,  leading  to  the  hypothesis  that 
hydrolytic  enzymes  may  participate  in  the  process.9  There 
is  also  evidence  that  endothelins  responsible  for  local 
vasoconstriction,  migratory  leukocytes,  and  defects  in 
the  endometrial  repair  process  may  all  contribute  to 
abnormal  bleeding  in  ovulatory  DUB. 

Medical  Treatment 

Medical  therapy  for  menorrhagia  has  been  poorly 
researched  because  of  difficulty  with  objective  assess- 
ment of  menstrual  blood  loss.  Although  relatively  inex- 
pensive and  low  in  morbidity,  side  effects  are  common 
and  benefits  cease  when  the  treatment  is  terminated 
(Table  2).  Long-term  side  effects  and  patient  compliance 
should  be  factors  in  the  decision  to  treat. 
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TABLE  2.— Efficacy  and  Side  Effects  of  Pharmacotherapy  for  Management  of  Menorrhagia 


Drugs  £ fficocy  (Reduction  in  Flow)  Side  Effects 

NSAIDs -20-30%  Gastrointestinal 

Oral  Contraceptives -50%  Headaches,  nausea,  edema,  weight  gain,  mood  changes,  androgenic/hypoestrogenic  effects 

Progestins -15%  Headaches,  nausea,  edema,  weight  gain,  mood  changes,  androgenic/hypoestrogenic  effects 

Danazol -60%  Androgenic 

GnRH  agonists 1 00%  Hypoestrogenic/bone  loss 

Antifibrinolytic  Drugs -80%  Headache,  gastrointestinal,  vertigo,  possible  increased  thrombotic  activity 


Nonsteroidal  Anti-inflammatory  Drugs  (NSAIDs) 

Various  authors  have  described  disorders  of  prostanoid 
synthesis  as  underlying  factors  in  DUB.  Smith  et  al.10 
reported  altered  ratio  of  prostaglandin  E2  to  F2,  and 
Makarainen  and  Ylikorkala11  reported  an  increased  ratio 
of  prostacyclin  to  thromboxane  (prostacyclin  causes 
vasodilation  and  inhibits  platelet  aggregation;  thrombox- 
ane has  the  opposite  effect).  It  therefore  seems  reasonable 
that  NSAIDs  would  be  effective  treatment,  since  they 
reduce  prostaglandin  levels  by  inhibiting  the  cyclooxyge- 
nase enzyme  when  taken  during  the  time  of  menstruation, 
and  thus  tip  the  balance  toward  the  thromboxane  effects. 
Objective  studies  measuring  menstrual  blood  loss  have 
shown  that  NSAIDs  can  decrease  menstrual  blood  loss  by 
20-30%  in  women  with  menorrhagia.12 

Oral  Contraceptives 

The  mechanism  of  action  of  treatment  using  oral  con- 
traceptives is  probably  by  induction  of  endometrial  atro- 
phy, since  their  effect  is  mainly  progestational.  Reduc- 
tion of  53%  of  menstrual  blood  loss  has  been  reported 
with  oral  contraceptive  pills  containing  50  pg  ethinyl 
estradiol.13  No  controlled  study  has  looked  at  low-dose 
oral  contraceptive  pills  in  patients  with  menorrhagia, 
although  the  benefit  is  assumed  to  be  similar. 

Progestins 

Progestins  are  frequently  used  in  patients  with  anovula- 
tory DUB  as  luteal  phase  replacement  from  cycle  day  15  to 
26.  Their  role  in  the  treatment  of  ovulatory  dysfunction  was 
not  investigated  until  recent  years.  In  1990.  Cameron  et 
al.14  noted  a reduction  of  15%  in  menstrual  blood  loss  after 
treatment  with  norethisterone  from  cycle  day  19  to  26,  find- 
ings confirmed  by  Higham  and  Shaw  in  1993. 15  It  appears 
that  medicated  intrauterine  devices  (IUDs)  may  show 
promise  in  the  treatment  of  DUB.  Levonorgestrel-releasing 
IUDs  have  been  shown  to  reduce  menstrual  blood  loss  by 
up  to  86%  after  3 months  of  use  in  women  with  menorrha- 
gia.16 IUDs  also  have  the  advantage  of  fewer  side  effects, 
since  relatively  little  progestin  is  absorbed  systemically. 

Gonadotropin-Releasing  Hormone  Analogs 

A new  approach  to  treatment  of  DUB  is  based  on  the  abil- 
ity of  the  gonadotropin-releasing  hormone  (GnRH)  antago- 
nists to  deplete  the  pituitary  of  bioactive  gonadotropins  and 
desensitize  the  pituitary  to  further  GnRH  stimulation.  The 


end  result  is  inhibition  of  further  gonadotropin  release, 
suppression  of  ovarian  activity,  and  hypogonadotrophic 
hypogonadism.  Amenorrhea  usually  results  by  4-6  weeks 
after  initiation  of  treatment.  Postmenopausal  symptoms, 
high  cost,  and  bone  demineralization  with  long-term  use 
are  of  concern.  Combined  hormone  replacement  therapy 
and  GnRH  agonists  may  be  a solution. 

Danazol 

Danazol  is  a derivative  of  17-a-ethinyltestosterone 
with  mild  androgenic  properties.  It  works  by  direct 
enzymatic  inhibition  of  sex  steroid  synthesis  and  com- 
petitive inhibition  of  the  binding  of  sex  steroids  to 
androgen  and  progesterone  receptors.  It  also  alters  pul- 
satile gonadotropin  release  and  thus,  at  higher  doses, 
inhibits  ovulation.  The  end  result  is  endometrial  atrophy. 
The  effect  of  danazol  (200  mg/day)  has  been  compared 
to  mefanamic  acid  (500  mg/day)  in  a randomized  study 
by  Dockeray  et  al.,17  who  found  a 58.9%  reduction  in 
menstrual  blood  loss  in  the  danazol-treated  group  com- 
pared with  22.2%  in  the  NSAID-treated  group.  Danazol 
also  proved  to  be  more  effective  than  cyclic  norethis- 
terone for  control  of  menstrual  blood  loss.15  In  spite  of 
its  proven  efficacy,  danazol  is  not  frequently  used  in  the 
United  States  for  menorrhagia  because  of  its  androgenic 
and  long-term  lipid  profile  side  effects. 

Antifibrinolytic  Drugs 

Antifibrinolytic  drugs  target  the  increased  fibrinolytic 
activity  in  menstrual  blood  of  patients  with  menorrhagia. 
Drugs  such  as  tranexamic  acid  prevent  the  activation  of 
plasminogen  and  have  been  shown  to  decrease  menstrual 
blood  loss  by  as  much  as  84%. 13  Reports  of  intracranial 
thrombosis  with  this  drug  have  limited  its  clinical  use. 

Surgical  Treatment 

For  many  patients,  surgical  treatment  may  ultimately 
be  necessary  in  spite  of  the  effectiveness  of  medical 
therapies.  Traditionally,  dilatation  and  curettage  (D  and 
C)  and  hysterectomy  have  been  the  main  forms  of  treat- 
ment for  menorrhagia,  the  former  mainly  for  stabiliza- 
tion of  acute  episodes  of  bleeding.  The  estimated  pro- 
portion of  hysterectomies  for  DUB  annually  ranges  from 
24,750  (4.5%  of  all  hysterectomies  per  year  in  the  Unit- 
ed States)18  to  292,000  (40%). 19  As  with  any  surgical 
procedure,  cost  and  morbidity  are  of  concern. 
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TABLE  3.— Summary  of  Randomized  Studies  Comparing  Endometrial  Ablation  to  Hysterectomy 12 


Reference 

Year 

Procedure 

Number  of 
Patients 

Length  of 
Stay  (days) 

Complications 

(%) 

Patient 

Satisfaction  (%) 

Return  to 
Activity  (weeks) 

Reoperation 

(%) 

Pollow-Up 

(years) 

Cannon  et  al.27  . . 

..1991 

Endometrial  ablation 

25 

1 

0 

NA 

2-3 

16 

1 

hysterectomy 

26 

7 

46 

NA 

8 

— 

— 

O'Connor  et  al.28 

..1997 

Endometrial  ablation 

116 

1 

13 

85 

3 

22 

3 

hysterectomy 

56 

6 

45 

96 

7 

— 

— 

Dwyer  et  al.29  and 

. .1993 

Endometrial  ablation 

99 

2 

4 

85 

1 

23 

2 

Sculpher30  et  al.  . 

. .1996 

hysterectomy 

97 

6 

Al 

94 

4 

— 

— 

Pinion  et  al.31  . . . 

. .1994 

Endometrial  ablation 

105 

3 

15 

78 

2-4 

16 

1 

hysterectomy 

99 

7 

Al 

89 

8-12 

— 

— 

Laparoscopic  hysterectomy  was  introduced  to 
decrease  morbidity  and  cost  associated  with  abdominal 
hysterectomy,  but  recent  studies  have  reported  greater 
overall  direct  cost  with  laparoscopic  hysterectomy  com- 
pared with  abdominal  and  vaginal  hysterectomy  because 
of  longer  operating  times  and  the  use  of  expensive  dis- 
posable instruments.  The  complication  rate  for  abdomi- 
nal hysterectomy  has  been  reported  to  be  -9.1%,  for 
vaginal  hysterectomy  -7.8%,  and  for  laparoscopic  hys- 
terectomy ~8.8%.20  The  majority  of  complications  are 
due  to  febrile  morbidity  and  bleeding.  Less  common,  but 
severe,  complications  include  damage  to  the  urinary 
tract  and  gastrointestinal  system. 

Endometrial  Ablation 

Endometrial  ablation  was  introduced  in  the  1980s  as 
an  alternative  to  hysterectomy  for  DUB.  Since  then,  vari- 
ous types  of  energy  modalities  and  methods  have  been 
used.  The  ablation  is  accomplished  by  hysteroscope  using 
a neodymium:yttrium-aluminum-gamet  (Nd:YAG)  laser 
or  electrocautery  (rollerball  and  resectoscope).  Electro- 
cautery is  more  commonly  used  in  the  clinical  setting 
because  of  ease  of  use  and  lower  cost.  Other  research  pro- 
cedures include  the  use  of  radiofrequency  energy  and 
cryotherapy  for  ablation. 

Short-term  data  indicate  that  endometrial  ablation  is 
at  least  90%  effective  in  eliminating  or  reducing  bleed- 
ing.21 Surgical  complications  include  uterine  perfora- 
tion, infection,  hemorrhage,  and  fluid  overload  with  pul- 
monary and  cerebral  edema.  Ablation  does  not  involve 
the  removal  of  the  uterus  and  thus  decreases  the  recov- 
ery and  operative  time  and  complications  associated 
with  wound  healing.  Several  reports  with  longer  follow- 
up time,  4 years,  have  emerged  and  are  finding  that  up 
to  34%  of  women  who  had  an  initially  successful  abla- 
tion treatment  experience  recurrent  symptoms  requiring 
additional  treatment.22-23  Other  symptoms  such  as  pain 
can  also  evolve.24  Potential  long-term  complications 
also  include  hematometra  and  occult  development  of 
endometrial  hyperplasia/carcinoma.25  Another  area  of 
concern  is  the  potential  diagnostic  difficulty  in  the  eval- 
uation of  an  ablated  uterine  cavity;  areas  of  scarring  in 
the  cavity  may  make  visualization  of  potential  lesions 
via  hysteroscopy  and  endometrial  biopsy  difficult. 


Recently,  a new  method  of  endometrial  ablation  has 
been  made  available.  This  technique  uses  thermal  ener- 
gy for  ablation  of  uterine  tissue.  A balloon  catheter  is 
placed  in  the  uterus  through  the  cervical  canal  and  inflat- 
ed with  5%  dextrose  in  water.  The  medium  is  heated  to 
87°C  while  circulating  through  the  balloon  during  the 
ablation.  The  procedure  can  be  done  under  local  anes- 
thesia in  the  office,  and  hysteroscopy  is  not  required  for 
insertion.  A success  rate  of  86%  after  1 year  of  treatment 
has  been  reported.26 

Four  randomized  studies,  all  from  the  United  King- 
dom, have  compared  hysterectomy  to  endometrial  abla- 
tion (Table  3).  Overall,  ablation  was  associated  with 
shorter  hospital  stays,  fewer  postoperative  complica- 
tions, lower  cost,  and  earlier  resumption  of  activities 
compared  with  hysterectomy.27-31  Because  of  the  rela- 
tively small  sample  size  and  short  follow-up  periods, 
however,  it  is  not  clear  whether  these  short-term  benefits 
are  sufficient  to  counteract  the  disadvantages.  A multi- 
center, randomized  study  by  the  Gynecologic  Studies 
Group  funded  by  the  Agency  of  Health  Care  Policy  and 
Research  is  investigating  these  issues  further. 

Conclusions 

Dysfunctional  uterine  bleeding  is  a common  problem 
in  women  of  reproductive  age,  and  up  to  20%  of  women 
affected  will  seek  consultation.  Anovulatory  DUB,  com- 
monly seen  at  both  ends  of  the  reproductive  years 
because  of  hypothalamic  immaturity  and  changes  asso- 
ciated with  menopause,  is  usually  treated  effectively  by 
replacing  the  missing  component,  progesterone,  in  the 
luteal  phase.  The  mechanism  for  ovulatory  DUB  is  less 
well  understood.  Medical  treatments  such  as  NSAIDs, 
oral  contraceptive  pills,  progestins,  danazol,  GnRH  ago- 
nists, and  antifibrinolytic  drugs  all  reduce  menstrual 
flow;  however,  the  benefits  are  limited  to  the  duration  of 
therapy.  Objective  measurements  of  menstrual  blood 
loss  continue  to  be  a problem  with  clinical  studies. 

Surgical  options,  other  than  hysterectomy,  have  been 
developed  over  the  past  10  years  for  treatment  of 
menorrhagia,  mainly  in  the  endometrial  ablation 
category.  A new  form  of  ablation  using  thermal  energy 
via  an  intrauterine  balloon  appears  promising  and  less 
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invasive.  The  main  disadvantage  of  these  ablation  pro- 
cedures is  potential  recurrence  of  symptoms  and  miss- 
ing an  occult  malignancy,  in  addition  to  losing  future 
ability  to  fully  assess  the  uterine  cavity  due  to  scarring. 
Ongoing  studies  will  help  clarify  the  long-term  bene- 
fits. Ultimately,  good  patient  selection  and  long-term 
follow-up  are  still  the  most  important  factors  in  success 
and  safety  of  treatment. 
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Nancy  Ellerbroek,  MD,  and  john  McGahan,  MD,  Section  Editors 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
radiology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple  epitome,  and 
an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be 
unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay 
abreast  of  these  items  of  progress  in  radiology  that  have  recently  achieved  a substantial  degree  of  authoritative  accept- 
ance, whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisoiy  Panel  to  the  Section  on  Radiology  of  the  Califor- 
nia Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr s.  Nancy  Ellerbroek  and  John 
McGhan  and  the  Panel. 


Intensity  Modulated  Radiation  Therapy 

The  goal  of  radiation  therapy  treatment  planning  is  to 
deliver  a maximal  dose  to  the  tumor-bearing  region,  while 
minimizing  the  dose  to  sensitive  normal  tissues  surround- 
ing the  tumor.  Currently  this  task  is  usually  performed  by 
shaping  the  incident  treatment  fields  to  the  projection  of 
the  tumor  using  simple  customized  blocks.  The  radiation 
beams  are  of  uniform  intensity  across  the  field,  or  modi- 
fied by  simple  devices  such  as  tungsten  wedges. 

A new  approach,  intensity  modulated  radiation  thera- 
py (IMRT),  uses  radiation  beams  in  which  the  beam 
intensity  or  energy  deposition  per  unit  time  (fluence) 
varies  by  several  orders  of  magnitude  across  the  face  of 
each  beam.  It  is  a cross-firing  process  that  has  been  com- 
pared to  computerized  tomographic  (CT)  scanning.  CT 
delivers  a uniform  radiation  exposure  to  the  patient  and 
the  non-uniform  attenuation  of  the  beam  is  measured  to 
reconstruct  the  cross-sectional  image.  IMRT  delivers  a 
non-uniform  radiation  exposure  from  multiple  angles  to 
create  a uniform  dose  distribution  within  the  tumor. 

Knowledge  of  normal  tissue  resistance  to  the  effect  of 
radiation  is  necessary  for  IMRT  planning.  When  the 
tumor  is  not  separated  from  surrounding  normal  organs 
at  risk  (e.g.,  when  the  target  wraps  around  organs  at 
risk),  adding  modulation  to  geometric  shaping  of  the 
beam  may  be  the  best  way  to  adequately  treat  the  tumor 
while  sparing  the  normal  tissue.  IMRT  joins  proton  or 
heavy-particle  radiation  therapy  as  ways  to  deliver  the 
concave  dose  distributions  that  will  allow  for  organ- 
sparing for  irregularly  shaped  tumors  and  contiguous 
normal  tissues.  The  beam  is  segmented  into  a series  of 
tiny  “beamlets,”  and  the  fluence  of  each  beamlet  is  made 
proportional  to  the  tumor  thickness  as  assessed  from  the 
angle  that  the  beamlet  traverses  the  tumor.  Where  the 
tumor  is  thickest,  the  intensity  is  at  its  greatest;  where  it 


is  thinnest,  the  intensity  is  least.  By  cross-firing  the  tar- 
get with  beams  of  varying  intensity,  a relatively  uniform 
dose  distribution  can  be  built  up  across  the  volume  of 
the  tumor. 

IMRT  development  has  depended  upon  the  develop- 
ment of  separate  but  related  technologies:  (1)  fast  and 
inexpensive  digital  computation  for  treatment  planning, 
(2)  new  optimization  algorithms  to  calculate  the  numbers 
of  beams,  their  non-uniform  fluence,  and  the  beam  posi- 
tions, (3)  the  new  imaging  technologies  including  CT, 
MR,  digital  angiography,  and  PET  for  tumor  localization, 
(4)  patient  and  tumor  immobilization,  (5)  verification  of 
treatment  delivery  (both  for  accuracy  of  optimization  and 
fidelity  to  plan  specification),  and  (6)  computer  network- 
ing to  orchestrate  all  of  the  above  technologies. 

There  are  two  candidate  IMRT  delivery  systems.  The 
multi-leaf  collimator  (MLC)  consists  of  a set  of  narrow 
tungsten  leaves,  projecting  1-cm  wide  at  the  center  of 
rotation  of  the  linear  accelerator  gantry.  These  leaves 
can  be  individually  positioned  under  computer  control  to 
shadow  portions  of  the  uniform  beam  during  treatment, 
producing  the  beamlets  required  for  IMRT.  A second 
system  uses  a narrow  “mini-MLC”  that  is  added  to  the 
standard  linear  accelerator.  The  beam  is  turned  on  and 
off  by  driving  the  mini-MLC  leaves  to  either  an  open  or 
a shut  position.  Treatment  is  delivered  to  narrow,  2^1- 
cm  slices  of  the  tumor  in  a rotational  fashion.  At  each 
rotation,  the  patient  is  moved  inward,  positioning  an 
untreated  portion  of  the  tumor  for  treatment. 

Each  approach  has  its  advantages.  The  “standard” 
MLC  can  treat  the  whole  patient  at  once,  but  currently 
requires  a retrofit  of  only  the  most  modem  accelerators 
and  costs  approximately  $400,000.  The  computer  plan- 
ning software  for  this  device  is  at  an  early  stage  in 
development,  and  the  entire  treatment  “chain” — from 
planning  to  accelerator  and  from  collimator  control  code 
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to  verification — is  still  in  development  at  a few  academic 
centers.  The  “mini”  MLC  can  be  added  to  any  accelera- 
tor, indeed  can  even  be  retrofit  to  a cobalt  treatment 
machine.  It  is  about  1/4  the  price  of  the  standard  device. 
The  mini-MLC  system  has  been  commercialized  and  is 
in  clinical  use  at  approximately  20  centers  in  the  United 
States.  Since  only  a portion  of  the  treatment  can  be  deliv- 
ered at  any  one  time,  however,  the  treatment  may  take  as 
long  as  30  minutes  instead  of  the  5-10  minutes  of  “beam 
on"  time.  Also,  exact  registration  of  the  slices  (the  step- 
wise movement  of  the  patient  inward  with  respect  to  the 
treatment  beam  after  each  rotation)  is  critical  to  avoid 
overdose  or  underdose  where  the  slices  abut. 

Early  clinical  results  have  been  published  for  head 
and  neck  cancers,  for  CNS  malignancy,  and  for  prostate 
cancer.  Doses  in  the  range  of  8600  cGy  have  been 
achieved  for  prostate  cancer  without  increased  acute  rec- 
tal and  bladder  toxicity,  compared  with  conventional 
treatment  to  doses  of  6600-7000  cGy.  Patients  with  cen- 
tral aerodigestive-tract  malignancy  and  involved  neck 
nodes  have  been  locally  controlled  with  less  xerostomia 
due  to  the  ability  to  spare  the  salivary  glands  from  signif- 
icant radiation  dose.  Tumors  wrapped  around  the  optic 
nerve  or  spinal  cord  have  been  treated  with  therapeutic 
doses  without  any  degradation  of  vision  or  motor  func- 
tion. The  Radiation  Therapy  Oncology  Group  is  cur- 
rently planning  a phase  III  trial  of  this  modality  vs.  con- 
ventional treatment.  Subsequent  to  this  trial  the  radiation 
oncology  community  may  anticipate  that  technology 
transfer  could  occur  rapidly,  so  that  the  approach  will 
become  available  to  benefit  appropriately  selected 
patients  with  potentially  curable  local  tumors. 
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The  Future  of  Teleradiology  in  Medicine 

Teleradiology  allows  the  viewing  of  diagnostic 
imaging  studies  at  a site  remote  from  the  imaging  loca- 
tion and  has  historically  been  used  for  on-call  cover- 
age, particularly  of  CT  and  ultrasound.  Now,  technolo- 
gy and  the  forces  of  medicine  have  combined  to  devel- 
op two  new  possibilities.  One  potentially  enables  any 
clinician  to  review,  at  any  location,  imaging  studies 
(and  reports)  of  patients  under  his  or  her  care.  The 
other  allows  imaging  specialists  to  perform  remote  pri- 
mary interpretation. 

Initially,  most  teleradiology  systems  were  quite  crude 
and  slow,  and  often  captured  image  data  with  only 
moderate  resolution  and  accuracy.  Today,  these  systems 
are  increasingly  connected  or  integrated  to  a Picture 


Archiving  and  Communication  System  (PACS),  using  the 
Digital  Imaging  Communication  in  Medicine  (DICOM) 
standard  of  the  American  College  of  Radiology. 

Currently,  a combination  of  increased  computing 
power,  including  high  speed  and  abundant  memory  at 
very  reasonable  cost,  enables  the  remote  display  of  a 
more  accurate  and  detailed  representation  of  the  original 
image.  Display  technology  has  also  improved  to  the 
degree  that  these  systems  have  the  capability  to  view 
conventional  radiographs,  in  addition  to  CT,  ultrasound, 
and  MR,  provided  the  images  are  captured  at  appropri- 
ate resolution.  Communication  technology  allows 
movement  of  images  at  greater  speed  via  fast  modems, 
ISDN,  and  dedicated  communication  links  inside  and 
outside  of  hospitals.  In  addition,  advances  in  the  area  of 
image  compression  allow  the  packing  of  image  data 
more  tightly,  which  further  enhances  transmission 
speed.  Compression  methods  known  as  wavelets  appear 
to  allow  high  compression  with  no  perceptible  loss  of 
diagnostic  information. 

Security  for  teleradiology  is  an  area  that  is  being 
addressed,  partly  in  response  to  new  government  regula- 
tions for  patient  privacy  protection.  Teleradiology  sys- 
tems are  being  used  increasingly  for  remote  interpreta- 
tion, particularly  for  CT  and  MR,  raising  issues  of  cre- 
dentialing,  licensing,  and  traditional  relationships 
between  referring  clinicians  and  local  radiologists. 
Image  transmission  and  the  viewing  process  are  some- 
what slower  than  a dedicated  in-hospital  PACS,  unless 
similar  workstations  are  used.  Projection  radiology,  i.e. 
bone  and  chest,  is  technically  more  challenging. 

Most  recently  the  World  Wide  Web  has  provided  excit- 
ing new  software  solutions  to  the  problem  of  moving 
image  data.  It  is  in  use  today  at  many  academic  centers. 
Clinicians  can  expect  to  have  access  to  patients’  images  at 
any  location  once  this  technology  is  more  widely  avail- 
able. Ideally,  advanced  teleradiology  will  enable  improved 
diagnostic  imaging  for  underserved  populations. 
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New  Methods  of  Treatment  for 
Cerebral  Aneurysms 

There  is  now  almost  a decade  of  accumulated  clinical 
experience  with  the  Guglielmi  Detachable  Coil  (GDC) 
in  the  treatment  of  cerebral  aneurysms.  This  represents  a 
major  new  option  in  the  “minimally  invasive  treatment” 
methods  now  available  to  patients  with  cerebrovascular 
disease  and  stroke.  The  basic  GDC  design  consists  of  a 
helical  platinum  coil  attached  to  a stainless  steel  delivery 
wire.  Under  x-ray  guidance,  the  soft  platinum  coil  is 
positioned  within  the  aneurysm  lumen  via  a micro- 
catheter navigated  to  the  aneurysm  neck.  Once  a satis- 
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factory  configuration  is  attained,  the  coil  is  detached 
from  the  delivery  wire  by  electrolysis.  The  objective  is 
to  pack  the  aneurysm  with  a sufficient  number  of  coils 
to  induce  endosaccular  thrombosis  and  occlusion,  thus 
preventing  arterial  inflow.  This  technique  obviates  the 
need  for  a surgical  craniotomy.  Approximately  27,000 
patients  have  undergone  this  treatment. 

The  most  satisfying  technical  results  are  seen  in 
smaller  aneurysms  (<12-mm  diameter)  with  narrow 
necks.  Wide-necked  aneurysms  remain  technically  chal- 
lenging because  of  the  proclivity  of  coil  loops  to  cross  the 
broad  neck  and  herniate  into  the  parent  arterial  lumen. 
Fusiform  aneurysms  also  remain  a challenge  because 
occlusion  of  the  aneurysm  lumen  usually  results  in 
simultaneous  blockage  of  the  parent  artery. 

In  addition  to  factors  related  to  aneurysm  morphology, 
the  feasibility  of  endovascular  aneurysm  treatment  also 
relates  to  the  aneurysm  site.  Middle  cerebral  artery 
aneurysms  are  usually  more  difficult  to  treat  because  of 
more  complex  anatomical  arrangements  encountered  in 
this  location.  For  treatment  of  posterior  circulation 
aneurysms,  however,  endovascular  techniques  may  offer 
advantages  over  surgical  clipping  because  of  difficult  sur- 
gical access  and  the  risk  of  injury  to  small  arterial  perfora- 
tor vessels  and  neural  structures.  Other  potential  advan- 
tages of  the  endovascular  route  over  surgery  are  that  brain 
retraction  is  avoided  (especially  relevant  in  acute 
aneurysms  where  the  brain  may  be  swollen  and  edema- 
tous), and  the  ability  to  stage  procedures  in  medically  com- 
promised patients  with  large  or  complex  acute  aneurysms. 

A longer-term  problem  associated  with  the  use  of 
GDC  is  the  phenomenon  of  coil  compaction.  Over  time 
the  endosaccular  coil  conglomerate  may  compact,  result- 
ing in  partial  recanalization  of  the  aneurysm,  usually  at 
the  neck.  For  this  reason,  follow-up  angiography  is  nec- 
essary. The  likelihood  of  coil  compaction  may  correlate 
to  the  density  and  completeness  of  the  original  coil  pack, 
the  size  of  the  aneurysm  and  aneurysm  neck,  the  pres- 
ence of  aneurysm  thrombus,  and  the  position  of  the 
aneurysm.  End-artery  locations  such  as  terminal  carotid 
or  basilar  tip  aneurysms  may  be  prone  to  coil  compaction 
because  the  direction  of  the  arterial  inflow  vector  is  per- 
pendicular to  the  aneurysm  neck,  producing  a so-  called 
water-hammer  effect  against  the  coils. 

The  largest  published  series  examining  the  efficacy 
of  the  GDC  system  in  treatment  of  acute  subarachnoid 
hemorrhage  is  a North  American  multi-center  prospec- 
tive trial  in  which  403  patients  were  enrolled.  All  of  these' 
patients  were  excluded  from  aneurysm  surgery  because 
of  technical  difficulty,  poor  medical  condition,  or  other 
reasons  and  therefore  represent  a high-risk  group.  The 
proportion  of  posterior  circulation  aneurysms  within 
this  cohort  was  57%.  The  overall  reported  rates  of  mor- 
bidity and  mortality  were  9%  and  6%  respectively.  These 
figures  compare  favorably  with  the  natural  history  of 
untreated  ruptured  aneurysms.  The  data  suggest  that 
GDC  embolization  in  subarachnoid  hemorrhage  may  be 
less  effective  in  giant  aneurysms  (>2.5-cm.  diameter)  and 
may  not  improve  clinical  outcomes  in  those  patients  with 


pre-existent  poor  clinical  status.  A European  multicenter 
prospective  randomized  controlled  trial  comparing 
surgery  to  endovascular  treatment  of  ruptured  aneurysms 
is  currently  in  progress.  Rebleeding  rates  following 
endovascular  coiling  remain  to  be  defined.  The  prelim- 
inary data  are  encouraging,  however,  indicating  an 
overall  rebleeding  rate  of  0.5%  or  less  per  annum.  A 
recent  prospective  study  of  clinical  outcomes  (average 
of  3.5  years  follow-up)  found  86%  of  61  patients  treat- 
ed with  GDC  for  acute  subarachnoid  hemorrhage  had 
an  excellent  or  good  outcome. 

Valid  comparisons  of  morbidity  and  mortality  with 
surgical  clipping  in  acute  subarachnoid  hemorrhage,  par- 
ticularly with  respect  to  anterior  cerebral  circulation 
aneurysms  (and  especially  anterior  communicating 
artery  aneurysms  which  overall  are  the  most  common) 
are  difficult  to  make  using  the  current  data.  The  results  of 
prospective  randomized  controlled  trials  are  awaited. 
Endovascular  technology,  however,  continues  to  evolve 
rapidly,  as  does  clinical  expertise  with  these  techniques, 
forecasting  further  improvement  in  healing  aneurysms 
using  the  endovascular  route. 
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Extracranial  Carotid  Stenosis: 

Ultrasound,  MRI,  Angiography 

In  experienced  hands,  with  proper  instrumentation, 
vascular  ultrasound  is  the  screening  study  of  choice  for 
extracranial  carotid  artery  disease  because  it  is  accurate, 
non-invasive,  and  the  least  costly  of  the  three  main 
options.  This  technique  uses  bilateral  morphologic 
images  to  assess  the  extent  of  plaque  and  tortuosity,  and 
to  determine  whether  there  is  a high  carotid  bifurcation. 
\Another  essential  component  is  an  evaluation  of  flow 
dynamics  using  color  Doppler,  and  spectral  analysis  in 
the  internal  carotid  artery,  the  external  carotid  artery,  the 
vertebral  artery,  and  the  proximal,  mid,  and  distal  por- 
tions of  the  common  carotid  artery. 

To  assure  quality  of  operator  and  instrumentation,  the 
sonogram  should  be  done  in  an  accredited  laboratory  under 
the  supervision  of  an  experienced  registered  vascular  tech- 
nologist. Laboratory  accreditation  is  obtained  through 
either  the  Intersociety  Commission  for  the  Accreditation 
of  Vascular  Laboratories  or  the  American  College  of  Radi- 
ology Vascular  Ultrasound  Accreditation  Program. 
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If  the  carotid  stenosis  is  greater  than  70%  and  there  is 
no  suggestion  of  other  complicating  factors,  some  sur- 
geons will  proceed  directly  to  carotid  endarterectomy, 
depending  upon  whether  the  sonogram  is  technically 
adequate.  Others  prefer  to  corroborate  the  sonogram 
before  surgery  with  magnetic  resonance  angiography 
(MRA),  particularly  if  questions  exist.  A confirmatory 
study  is  important  if  flow  is  damped,  suggesting  bilateral 
carotid  ostial  disease  (or  cardiac  disease)  out  of  the  field  of 
view  of  ultrasound  that  can  be  visualized  by  MRA.  Other 
indications  for  MRA  confirmation  are  detection  by  sonog- 
raphy of  elevated  carotid  velocities,  which  may  result  from 
shunted  flow  from  a significant  lesion  of  the  opposite 
carotid  artery:  suspected  internal  carotid  occlusion;  or 
highly  resistant  How  in  a normal-appearing  carotid  artery, 
suggesting  dissection  out  of  the  sonographic  field  of  view. 

MRA  is  also  indicated  in  evaluating  for  random 
lesions  and  to  differentiate  between  vessel  occlusion  ver- 
sus “angiographic  string  sign”  suspected  on  ultrasound. 

Carotid  catheter  angiography  has  historically  been  the 
standard  to  which  the  other  studies  are  compared.  The 
examination  has  inherent  risks,  albeit  low,  but  with  poten- 
tial for  morbidity  and  even  mortality.  Recent  studies  sug- 
gest that  when  compared  with  the  actual  carotid  specimen 
removed  intact  at  the  time  of  endarterectomy,  extra-cranial 
carotid  artery  disease  is  significantly  underdiagnosed  by 
catheter  angiography.  Angiography,  however,  remains  an 
integral  part  of  the  workup  in  that  small  group  of  patients 
in  which  there  is  a discrepancy  between  the  ultrasound 
and  magnetic  resonance  angiographic  studies. 

GRETCHEN  A.  W.  GOODING,  MD 
San  Francisco,  California 
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Ultrasound  versus  CT  in  Evaluating 
Blunt  Abdominal  Trauma 

Injuries  from  blunt  trauma  are  primarily  the  result  of 
motor  vehicle  accidents,  and  continue  to  increase  along 
with  motor  vehicle  use  in  the  United  States  and  world- 
wide. Rapid  diagnosis  and  early  surgical  intervention 
decrease  morbidity  and  mortality  from  these  injuries. 
To  detect  intraabdominal  injury  from  blunt  trauma, 
emergency  physicians  and  trauma  surgeons  have  several 
options:  physical  examination,  laboratory  tests,  observa- 
tion, diagnostic  peritoneal  lavage,  ultrasound,  and  com- 
puterized tomography  (CT). 

Physical  examination  and  laboratory  tests  are  not 
accurate  in  detecting  intraabdominal  injury.  The  pres- 
ence of  abdominal  tenderness  to  palpation  is  neither 


sensitive  nor  specific  for  intraabdominal  injury,  and  is 
unreliable  in  obtunded  or  unconscious  patients.  Patients 
with  multiple  distracting  injuries  will  also  have  unreli- 
able abdomen  exams.  Laboratory  tests  indicating  fall  in 
hematocrit  greater  than  5%  or  abnormal  liver  function 
are  questionable.  Admission  to  the  hospital  and  obser- 
vation may  be  useful  in  the  diagnosis  of  subtle  or  occult 
intraabdominal  injury — including  bowel  and  mesentery 
injuries — which  are  notoriously  difficult  to  detect  with 
imaging  studies.  Admission  and  observation  may  also 
be  appropriate  for  selected  spleen  and  liver  injuries  for 
which  non-operative  management  has  been  chosen.  In 
the  era  of  managed  care  and  shrinking  medical 
resources,  however,  the  practice  of  admission  for  obser- 
vation is  declining. 

Diagnostic  peritoneal  lavage  remains  the  most  sensi- 
tive method  for  detecting  intraabdominal  injury,  and  is 
indicated  for  obtunded  or  unconscious  patients.  The 
majority  of  blunt  trauma  patients  treated  by  emergency 
physicians  are  stable  and  awake,  however,  and  diagnos- 
tic peritoneal  lavage  is  inappropriate  for  this  subgroup. 
It  is  also  an  invasive  procedure  requiring  a substantial 
amount  of  time  and  effort,  making  it  difficult  for  the 
busy  emergency  physician  to  perform  alone.  It  is  more 
appropriate  for  a trauma  center  with  a dedicated  trauma 
team.  A positive  diagnostic  peritoneal  lavage  provides 
no  information  about  the  site  of  bleeding  and  does  not 
identify  isolated  retroperitoneal  injuries.  Because  of  the 
extreme  sensitivity  of  this  technique,  a greater  number 
of  non-therapeutic  laparotomies  have  been  reported 
from  the  use  of  diagnostic  peritoneal  lavage  as  an  initial 
screen  for  intraabdominal  injury. 

Ultrasound  has  many  qualities  which  make  it  an 
attractive  initial  screening  test  for  intraabdominal  injury. 
It  is  portable,  rapid,  noninvasive,  and  relatively  inexpen- 
sive, and  it  involves  no  parenteral  or  oral  radiocontrast 
exposure.  It  can  be  performed  during  the  trauma  resusci- 
tation. Serial  ultrasound  examinations  are  easily  obtained. 

Reported  sensitivities  for  detection  of  intraabdominal 
injury  range  from  63%  to  100%.  There  are  variations  in 
study  design  and  method  of  scanning,  however.  The  amount 
of  intraperitoneal  fluid  required  for  ultrasound  detection 
remains  unclear,  but  is  widely  regarded  as  approximately 
500  mL.  Although  some  studies  utilize  a single  scan  of  the 
hepatorenal  interface  (Morison's  pouch),  which  is  consid- 
ered positive  if  a stripe  of  fluid  is  seen,  the  single  view  has 
largely  been  abandoned,  and  a more  comprehensive  sono- 
graphic examination  has  evolved. 

Focused  abdominal  sonography  in  trauma  (FAST)  is 
now  the  most  commonly  used  method  worldwide  in  the 
detection  of  intraabdominal  injury.  The  FAST  scan  can 
be  completed  in  less  than  5 minutes  and  involves  up  to 
6 views:  (1)  subxiphoid  to  detect  pericardial  effusion; 
(2)  right  upper  quadrant  view  to  assess  Morison’s  pouch, 
diaphragm,  liver,  and  kidney;  (3)  left  upper  quadrant  to 
assess  the  splenorenal  interface,  spleen,  diaphragm,  and 
kidney;  (4  and  5)  right  and  left  flank  to  assess  kidneys; 
and  (6)  longitudinal  pelvis  to  look  for  free  fluid  adjacent 
to  the  bladder.  The  development  of  the  FAST  technique 
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was  based  on  observations  of  the  location  of  intraperi- 
toneal  fluid  collections  in  the  supine  patient,  which  were 
the  pelvic  cul-de-sac,  Morison’s  pouch,  and  pericolic 
gutters.  Recent  studies  comparing  the  single-view  scan 
to  the  FAST  scan  noted  significant  improvement  in  sen- 
sitivity, specificity,  and  accuracy  with  a slight  increase 
in  total  examination  time. 

Studies  assessing  the  FAST  technique  for  detecting 
hemoperitoneum  report  sensitivities  from  63%  to  98% 
and  specificities  above  90%.  Localization  of  specific 
organ  injuries  by  ultrasound  is  less  successful,  with  sen- 
sitivities ranging  from  44%  to  73%  for  all  combined 
organ  injuries.  Solid  organ  injuries,  such  as  spleen  and 
liver,  are  more  accurately  identified  with  ultrasound  than 
bowel  and  mesentery  injuries.  Ultrasound  has  better  sen- 
sitivity for  detecting  parenchymal  spleen  injuries  than 
liver  injuries.  A negative  ultrasound  examination  cannot 
completely  rule  out  the  possibility  of  intraabdominal 
injury.  Up  to  26%  of  patients  with  intraabdominal  injury 
from  blunt  trauma  may  have  no  hemoperitoneum  identi- 
fied on  ultrasound  or  CT. 

Ultrasound  represents  a snapshot  in  time.  Obtaining  a 
repeat  ultrasound  after  a period  of  time  or  significant 
deterioration  in  clinical  status  may  detect  these  occult 
injuries.  Further  studies  are  required  to  answer  this  ques- 
tion. Some  potential  disadvantages  of  ultrasound  include 
variable  operator  training  level  and  experience,  and 
imaging  limitations  from  obesity,  luminal  bowel  gas, 
subcutaneous  emphysema,  and  ascites. 

CT  scanning  has  been  proven  to  be  the  ideal  imaging 
study  for  the  detection  of  intraabdominal  injury.  Unlike 
diagnostic  peritoneal  lavage  and  ultrasound,  it  enables 
localization  and  grading  of  specific  organ  injuries, 
which  are  important  in  determining  operative  versus  non- 
operative management.  CT  also  may  identify  pneumoth- 
oraces, fractures  of  the  spine  and  pelvis,  and  vascular 
injuries  which  may  not  have  been  apparent  on  initial 
plain  radiographs.  Multiple  studies  have  demonstrated 
CT  to  have  sensitivities  and  specificities  consistently 
above  90%.  Yet  another  advantage  is  helical  CT,  which 
has  significantly  shorter  scanning  time.  CT,  while  excel- 
lent at  detecting  solid-organ  intraabdominal  injury,  is 
less  accurate  for  bowel  and  mesentery  injuries. 

Disadvantages  of  CT  include  the  necessity  of  intra- 
venous and  oral  contrast,  which  expose  the  patient  to  the 
risk  of  adverse  drug  reaction.  The  patient  must  be  trans- 
ported from  the  emergency  department,  so  CT  is  not 
appropriate  for  unstable  patients.  Pediatric  patients  often 
require  parenteral  sedation  to  successfully  complete  the 
CT  exam,  which  requires  constant  monitoring  and  car- 
ries the  risk  of  airway  compromise.  CT  nevertheless 
remains  the  optimal  imaging  study  in  the  detection  of 
intraabdominal  injury. 

As  emergency  physicians  and  surgeons  become  more 
familiar  with  ultrasound,  it  will  be  increasingly  utilized 
as  the  initial  screening  tool  for  detection  of  blunt 
intraabdominal  injury.  The  impact  of  this  usage  will  be 
decreasing  reliance  on  diagnostic  peritoneal  lavage.  CT 
will  probably  be  utilized  more  frequently  for  initial 


detection  of  intraabdominal  injury;  localization  and 
grading  of  intraabdominal  injury  for  positive  ultrasound 
exams;  and  confirmation  of  negative  ultrasound  exams. 
CT  will  also  be  used  to  determine  which  patients  require 
admission  and  which  may  be  safely  discharged  home 
from  the  emergency  department. 

JOHN  R.  RICHARDS.  MD 

Sacramento , California 
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Imaging  Renal  and  Ureteral  Stones 

Patients  with  renal  or  ureteral  stones  usually  seek 
medical  attention  for  renal  colic.  Passage  of  a uretal  stone 
is  often  accompanied  by  some  degree  of  obstruction  of 
the  ipsilateral  ureter  and/or  renal  collecting  system.  Intra- 
venous urography  (IVP)  has  long  been  the  gold  standard 
in  evaluating  these  patients.  It  may  confirm  that  a sus- 
pected calculus  demonstrated  on  a plain  radiograph  lies 
within  the  ureter  and  determine  the  presence  and  degree 
of  obstruction.  IVP  can  also  detect  obstruction  secondary 
to  non-radiopaque  stones.  Intravenous  urograms,  however, 
can  be  time-consuming  and  may  require  delayed  imaging 
up  to  24  hours  after  the  initiation  of  the  study.  In  addition, 
IVP  requires  the  use  of  iodinated  contrast  material,  to 
which  a small  but  significant  number  of  patients  are 
allergic.  Iodinated  contrast  can  also  be  nephrotoxic,  espe- 
cially in  patients  who  have  renal  insufficiency. 

Recent  studies  have  demonstrated  the  superiority  of 
non-contrast  helical  computed  tomography  (CT)  over 
IVP  in  evaluating  patients  presenting  with  acute  flank 
pain.  The  advantages  of  CT  include  its  rapid  acquisition 
times;  the  fact  that  it  is  performed  without  the  use  of  iod- 
inated contrast  or  patient  preparation;  and  its  high  sensi- 
tivity and  specificity  in  detecting  renal  and  ureteric 
stones  and  ureteral  obstruction.  Traditionally,  the  cost  of 
an  abdominal  pelvic  CT  scan  is  greater  than  that  of  an 
IVP,  but  varies  from  one  institution  to  another.  However, 
since  the  CT  study  used  for  imaging  renal  and  ureteral 
stones  does  not  require  oral  or  intravenous  contrast,  some 
institutions  charge  for  a limited  CT  scan  and  have  low- 
ered the  cost  of  the  CT  study  to  equal  or  compare  favor- 
ably to  the  cost  of  an  IVP.  CT  may  also  diagnose  other 
disease  entities  unrelated  to  the  genitourinary  tract, 
which  may  be  responsible  for  a patient’s  flank  pain. 

Non-contrast  helical  CT  has  been  shown  to  be  quite 
sensitive  and  specific  in  the  detection  of  renal  and 
ureteric  stones.  A recent  study  found  that  CT  detects 
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obstructing  ureteric  calculi  with  a sensitivity  of  98%,  a 
specificity  of  100%  and  positive  and  negative  predic- 
tive values  of  100%  and  97%  respectively.  In  a direct 
comparison  of  non-contrast  helical  CT,  ultrasound  and 
IVP  in  the  detection  of  ureteral  stones,  CT  was  found  to 
be  the  superior  of  the  three  modalities.  The  sensitivity 
and  specificity  of  CT  was  94%  and  97%  respectivly 
with  an  accuracy  of  95%,  whereas  IVP  had  a sensitivi- 
ty and  specificity  of  52%  and  94%  respectivly  and  an 
accuracy  of  only  66%.  Ultrasound  was  the  inferior  of 
the  three  modalities  and  had  a sensitivity  and  specifici- 
ty of  19%  and  97%,  and  aan  accuracy  of  45%.  Stones 
may  be  visualized  within  the  renal  pelvis  and  intrarenal 
collecting  system,  in  the  ureter,  at  the  ureterovesicular 
junction,  and  in  the  bladder.  Obstruction  due  to  a ureter- 
al stone  may  result  in  a number  of  associated  findings 
on  non-contrast  helical  CT.  These  include  enlargement 
of  the  affected  kidney,  perinephric  stranding  or  edema — 
which  may  be  visualized  as  linear  areas  of  increased 
density  within  the  fat  surrounding  the  kidney — and 
dilatation  of  the  intrarenal  collecting  system  and  ureter 
to  the  level  of  the  intraureteral  stone.  The  presence  of 
unilateral  ureteral  dilatation  and  perinephric  stranding 
has  been  shown  to  have  a high  positive  predictive  value 
for  the  presence  of  stone  disease  (99%),  whereas  the 
lack  of  these  two  findings  has  been  shown  to  have  a 
high  negative  predictive  value  in  excluding  stone  dis- 
ease (95%).  Once  a ureteral  stone  has  been  identified, 
the  level  of  the  obstruction  can  easily  be  determined. 
The  size  of  the  stone  can  be  accurately  measured  using 
helical  CT.  Furthermore,  nearly  all  stones  are  visualized 
regardless  of  stone  composition,  since  even  uric  acid 
stones  are  greater  in  density  than  soft  tissue  and  there- 
fore easily  detected  by  CT.  The  axial  images  obtained 
during  a non-contrast  helical  CT  of  the  abdomen  can  be 
reformatted  to  create  coronal  images  similar  to  those 
obtained  during  an  intravenous  urogram.  These  can  be 
used  to  enhance  communication  between  the  radiologist 
and  the  referring  clinician. 

Occasionally,  phleboliths  within  the  pelvis  along  the 
course  of  the  ureter  may  be  confused  with  a ureteral 
stone.  A rim  of  soft  tissue  around  a suspected  calculus 
has  a 3 1 -to- 1 odds  ratio  of  representing  a ureteral  stone 
as  opposed  to  a phlebolith.  Reformatted  coronal  images 
may  also  be  useful  in  demonstrating  the  relationship  of 
a pelvic  calcification  to  the  ureter. 

Ultrasonography  has  also  been  used  to  evaluate  patients 
presenting  with  acute  flank  pain.  When  ultrasonography  is 
utilized,  the  detection  of  hydronephrosis  and/or  hydroureter 
is  used  to  determine  whether  or  not  obstruction  is  present. 
Ultrasound,  however,  may  fail  to  detect  hydronephrosis 
within  the  first  24  hours.  Ultrasound  is  also  operator-depen- 
dent, and  quite  often  visualization  of  the  ureter  and  site  of 
obstruction  can  be  limited.  In  a comparison  of  non-contrast 
helical  CT  to  the  combination  of  plain  film  and  ultrasound, 
non-contrast  CT  was  found  to  be  superior  in  detecting 
ureteral  calculi  and  perinephric  fluid. 

In  many  cases,  acute  flank  pain  may  be  caused  by 
disease  entities  unrelated  to  the  genitourinary  tract.  In 


these  cases,  one  would  expect  an  intravenous  urogram  to 
be  normal.  More  recent  studies  have  demonstrated  that 
non-contrast  helical  CT  is  quite  useful  in  determining 
other  disease  entities  which  may  account  for  the  patient’s 
flank  pain.  These  include  diseases  of  the  bowel,  such  as 
diverticulitis  or  appendicitis,  or  other  disease  entities 
such  as  pancreatitis,  adnexal  masses,  or  leaking  abdom- 
inal aortic  aneurysm. 

The  radiation  doses  received  by  the  patients  undergo- 
ing non-contrast  helical  CT  can  be  similar  to  that  of 
intravenous  urography  (depending  on  the  number  of 
radiographs  obtained  for  the  IVP).  Non-contrast  helical 
CT,  unlike  intravenous  urography,  does  not  give  infor- 
mation about  renal  function.  It  has  been  suggested  by 
some  authors  that  the  degree  of  obstruction  and  renal 
dysfunction  may  be  proportional  to  the  amount  of  per- 
inephric stranding  and  fluid  present  on  non-contrast 
helical  CT.  In  many  institutions,  since  non-contrast  heli- 
cal CT  does  not  require  oral  or  intravenous  contrast 
material  or  patient  preparation,  the  cost  of  the  helical  CT 
is  reduced  to  compare  favorably  with  that  of  the  intra- 
venous urogram. 

In  summary,  non-contrast  CT  has  been  shown  to  be 
superior  to  intravenous  urography  in  the  detection  of 
renal  and  ureteric  stones;  in  determining  the  degree  and 
level  of  obstruction;  and  in  offering  alternative  diag- 
noses to  account  for  the  patient’s  flank  pain  if  no  stone 
is  present.  Non-contrast  helical  CT  can  be  performed 
quickly  and  without  patient  preparation.  Since  intra- 
venous contrast  is  not  used,  there  is  no  risk  of  allergic 
reaction  or  nephrotoxicity.  Non-contrast  helical  CT  may 
be  considered  the  modality  of  choice  in  evaluating 
patients  presenting  with  acute  flank  pain. 

C.  DARRYL  JONES,  MD 
Sacramento,  California 
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Management  of  Locally  Advanced 
Prostate  Cancer:  New  Definitions 
and  Strategies 

Until  the  mid  1990s,  the  term  “locally  advanced 
prostate  cancer”  referred  to  a stage  of  prostate  cancer 
determined  by  digital  rectal  exam  to  have  palpable  evi- 
dence of  cancer  penetrating  the  capsule  of  the  prostate. 
This  definition  was  challenging  from  its  inception  and 
with  time  it  has  become  even  less  useful.  Prostate  cancer 
at  this  stage,  also  called  stage  “C”  or  “T3”  disease,  was 
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associated  with  a 30%  to  50%  likelihood  of  lymph  node 
involvement,  and  most  radiation  oncologists  and  many 
urologists  considered  such  patients  unsuitable  for  a radial 
prostatectomy.  Such  patients  were  usually  treated  with 
radiotherapy  alone,  and  it  was  widely  believed  that  the 
local  control  rate  approached  70%. 

Recent  studies  have  demonstrated  that  the  clinical 
extent  of  disease  determined  by  palpation  does  not  pro- 
vide the  most  critical  information  for  determining  long- 
term prognosis.  The  availability  of  the  serum  marker 
prostate  specific  antigen  (PSA)  in  the  late  1980s  is  largely 
responsible  for  recognition  of  the  shortcomings  of  the 
traditional  definition  of  locally  advanced  prostate  can- 
cer. With  the  availability  of  the  PSA.  it  became  clear  that 
many  patients  who  would  previously  have  been  declared 
“cured”  did  in  fact  have  active  disease. 

Based  on  contemporary  criteria  for  what  really  should 
be  considered  locally  advanced  disease,  locally  advanced 
prostate  cancer  is  quite  common.  These  criteria  include 
cancers  with  a high  likelihood  of  not  being  organ-confined 
at  the  time  of  surgery,  and  cancers  with  a high  rate  of  local 
failure  with  standard-dose  radiotherapy.  Until  very  recent- 
ly, most  surgical  studies  demonstrated  that  nearly  half  of 
all  patients  with  clinical  stages  below  T3  who  were  treat- 
ed with  radical  prostatectomy  were  found  to  have  cancer 
extension  beyond  the  capsule  (pathological  T3  disease). 

Studies  evaluating  the  local  status  of  the  disease  using 
biopsies  demonstrated  that  local  failure  was  the  rule  and 
not  the  exception  for  patients  with  bulky  tumors.  Because 
of  sampling  errors  (false-negative  biopsies),  the  true  inci- 
dence of  local  failure  is  probably  underestimated  consid- 
erably. A rising  serum  PSA  appears  to  be  the  most  sensi- 
tive way  to  define  disease  status,  thus  PSA  has  become 
the  gold  standard  for  treatment  failure. 

Despite  the  value  of  the  PSA  as  a tumor  marker,  it 
appears  that  tumor  grade  and  stage  are  better  predictors  of 
prostate  cancer  mortality.  The  most  widely  accepted  (and 
respected)  grading  system  was  described  by  Gleason. 
Total  Gleason-pattem  score — a sum  of  the  two  most  com- 
mon histologic  patterns — correlates  with  pathologic  stage 
and  survival  and  cancer-specific  survival.  When  matched 
for  pre-treatment  PSA,  patients  evaluated  by  Gleason 
score  compared  with  T stage  appeared  to  do  equally  well 
(or  poorly)  when  treated  with  either  radiotherapy  or 
surgery.  The  independent  thresholds  for  a poor  outcome 
appear  to  include  a pre-treatment  PSA  >10  ng/ml,  Glea- 
son score  >7  and  clinical  stage  >T3.  Patients  possessing  2 
or  more  of  these  factors  should  be  considered  to  have 
locally  advanced  disease.  Unfortunately,  sampling  errors 
and  errors  arising  from  inaccurate  readings  by  patholo- 
gists have  been  reported  to  compromise  the  accuracy  of 
Gleason-score  readings  in  community  hospitals. 


In  the  mid  to  late  1980s,  because  of  high  local  failure 
rates  for  high-risk  patients  treated  with  conventional 
doses  of  radiotherapy,  computer-based  treatment  plan- 
ning focused  on  the  development  of  “three-dimensional 
conformal  radiotherapy”  (3DCRT).  This  technology 
allowed  a reduction  in  the  dose  of  radiation  delivered  to 
surrounding  normal  tissues  while  higher  doses  were 
delivered  to  the  prostate.  Several  retrospective  studies 
have  now  demonstrated  both  a reduction  in  the  acute  tox- 
icity and  an  improvement  in  PSA  responses  with  the  use 
of  higher  doses  in  some  patients.  Despite  these  encour- 
aging impressions,  however,  only  prospective  random- 
ized trials  will  prove  that  higher  doses  are  safe  and  more 
effective  at  achieving  local  control  as  well  as  freedom 
from  disease  and  improved  chances  for  overall  survival. 

Experimental  and  clinical  data  suggest  that  there  may 
be  synergistic  interactions  between  androgen  suppres- 
sive hormonal  therapy  and  radiation.  Recent  prospective 
randomized  trials  have  shown  that  the  use  of  neoadju- 
vant (before  and  during)  hormonal  therapy  is  associated 
with  an  improvement  in  local  control  and  disease-free 
survival.  Other  studies  demonstrated  a progressive 
reduction  in  the  incidence  of  positive  biopsies  when  hor- 
monal therapy  is  added  to  radiotherapy.  Two  more 
recent  studies  provide  evidence  of  a survival  benefit 
when  adjuvant  hormonal  therapy  is  added  to  radiation. 

Based  on  the  best  available  data,  Gleason  score  >7 
(tumor  grade),  and  high  serum  PSA  (>  10  ng/ml)  as  well 
as  T stage  should  be  used  to  define  high-risk  or  locally 
advanced  prostate  cancer.  The  benefits  of  higher  doses  of 
radiation  need  to  be  confirmed  in  prospective  random- 
ized trials,  but  improved  CT-based  imaging  (3D  confor- 
mal radiotherapy)  is  probably  here  to  stay.  Patients  with 
several  poor  risk  factors,  including  clinical  stage  >T3, 
Gleason  score  >7  and/or  PSA  >10  ng/ml,  should  proba- 
bly be  managed  with  androgen  ablation  lasting  1,  2 or 
even  3 years  or  longer  in  addition  to  radiotherapy. 

MACK  ROACH  III,  MD 

San  Francisco,  California 
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Illness  Associated  With  Eating 
Seaweed,  Hawaii,  1994 

KATHERINE  L.E.  MARSHALL,  DVM,  MS 

Atlanta,  Georgia 

RICHARD  L.  VOGT,  MD 

Honolulu,  Hawaii 

Seven  of  13  people  (54%)  at  a Labor  Day  picnic  on  the 
island  of  Hawaii  in  1994  became  ill  with  gastrointestinal 
symptoms  within  15  to  90  minutes  of  eating  lunch.  We  con- 
ducted a retrospective  cohort  study  to  determine  what  food 
served  at  the  picnic  was  related  to  the  illness.  All  7 people 
who  ate  the  seaweed  preparation  became  ill.  Two  of  them 
ate  less  than  one  serving  (defined  as  one  serving  spoon)  of 
seaweed  and  experienced  only  a burning  sensation  in  the 
mouth  and  throat;  the  5 who  ate  one  or  more  servings  expe- 
rienced more  serious  gastrointestinal  illness.  The  seaweed 
was  identified  as  Gracilaria  coronopifolia,  a species  usual- 
ly considered  to  be  nontoxic.  Water  sample  analysis  from 
the  harvest  area  indicated  an  increased  level  of  enterococci 
in  the  water  during  the  month  of  harvest,  although  the 
increase  was  not  above  acceptable  standards.  Mouse  and 
guinea  pig  assays  revealed  that  the  seaweed  contained 
debromoaplysiatoxin  and  aplysiatoxin,  two  toxins  that  pos- 
sibly came  from  the  blue-green  algae  found  on  the  seaweed. 
This  is  the  first  reported  outbreak  of  seaweed  poisoning  in 
Hawaii;  in  Guam,  a previously  undescribed  toxin  in 
Gracilaria  tsudai  caused  the  death  of  3 people  in  1991 . Data 
from  both  incidents  suggest  that  seaweeds  usually  consid- 
ered nontoxic  may  occasionally  produce  poisons  associated 
with  illness  in  humans. 

In  the  Pacific  Islands,  seaweed  (algae)  is  often  served  as 
a side  dish  at  meals,  and  it  is  an  important  component  in 
the  diet  of  many  who  reside  in  the  Pacific  Rim.  The  sea- 
weed is  usually  obtained  by  harvesting  it  at  beaches,  gath- 
ering it  in  near-shore  waters,  or  purchasing  it  at  local  mar- 
kets. It  is  served  either  raw  or  cooked  and  is  often  eaten 
with  salt  or  mixed  with  spices  such  as  garlic,  chili  pepper, 
soy  sauce,  and  ginger.  Although  illness  after  consumption 
of  seaweed  has  been  reported  in  other  parts  of  the  Pacific 
(Guam,1  California,2  and  Japan3),  seaweed  toxicity  has 
never  been  reported  to  the  Hawaii  Department  of  Health. 

On  Sept.  9,  1994,  a 60-year-old  woman  on  the  island  of 
Maui  telephoned  the  local  health  department  to  report  a burn- 
ing sensation  in  her  mouth  and  throat  that  began  1 5 minutes 


(Marshall  KLE,  Vogt  RL.  Illness  associated  with  eating  sea- 
weed, Hawaii,  1 994.  West  J Med  1 998;  1 69:293-295) 
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after  she  had  tasted  a seaweed  or  ogo  preparation.  The 
woman  had  washed  the  seaweed,  boiled  it  in  water  for  1-2 
minutes,  and  then  mixed  it  with  vinegar,  sugar,  soy  sauce, 
and  sliced  cucumbers.  Six  hours  after  tasting  the  dish,  she 
became  ill  with  a headache  and  generalized  myalgia.  When 
examined  by  a physician  the  next  day,  she  had  a headache 
and  a sore  throat  and  mouth.  A throat  culture  was  negative 
for  group  A streptococcus.  No  other  household  members  had 
tasted  the  seaweed,  and  samples  were  unavailable  because 
the  woman  had  disposed  of  the  seaweed  after  becoming  ill. 
She  had  received  the  seaweed  on  Sept.  1,  1994,  from  her 
son’s  friend,  who  had  gathered  the  seaweed  at  a site  in  a bay 
on  a northeast-facing  windward  shore  in  Maui  County. 

Six  days  earlier,  on  Sept.  3,  1994,  a 49-year-old  woman 
on  the  island  of  Hawaii  had  received  seaweed  obtained 
from  the  same  source.  When  later  contacted  by  the  local 
district  health  department,  she  reported  a burning  sensa- 
tion in  her  mouth  and  throat  that  lasted  about  4 hours  after 
tasting  the  preparation  she  had  made  from  the  seaweed. 
The  woman's  50-year-old  husband  had  also  tasted  the 
preparation  and  reported  a similar  burning  sensation.  At 
the  time,  both  had  attributed  the  sensation  to  chili  peppers. 

The  seaweed  was  refrigerated  until  it  was  prepared  on 
September  4.  The  woman  cleaned  it;  boiled  it  for  3-^f  min- 
utes; rinsed  it;  mixed  it  with  codfish,  vinegar,  onions, 
shoyu,  chili  peppers,  and  tomatoes;  and  served  the  prepara- 
tion at  a Labor  Day  picnic  the  following  day.  The  local 
health  department  contacted  those  who  had  attended  the 
picnic  and  found  that  7 of  the  13  attendees  had  gastroin- 
testinal illness  characterized  by  nausea  and  diarrhea  soon 
after  eating  at  the  picnic.  This  report  summarizes  the  epi- 
demiologic investigation  of  those  illnesses  and  discusses 
several  other  seaweed-associated  outbreaks  in  recent  years. 

Methods 

The  Hawaii  Department  of  Health  conducted  a retro- 
spective cohort  study  of  all  picnic  attendees  to  determine 
whether  illness  was  caused  by  eating  the  seaweed  served 
at  the  picnic.  A survey  questionnaire  was  administered  by 
telephone;  picnic  attendees  were  asked  which  foods  they 
had  consumed,  if  and  when  onset  of  illness  had  occurred, 
and  symptoms  of  illness.  A case  was  defined  as  illness  in 
a picnic  attendee  who,  within  2 hours  of  eating  food  items 
from  the  picnic,  had  either  a burning  sensation  in  the 
mouth  or  throat  or  two  or  more  of  the  following  symp- 
toms: vomiting,  diarrhea,  nausea,  and  lethargy.  Food-spe- 
cific illness  rates  were  calculated  using  Epi-Info  6.01. 

Both  the  seaweed  served  at  the  picnic  and  another  sam- 
ple obtained  from  the  same  harvest  site  were  examined  at 
the  University  of  Hawaii  for  species  identification  and  tox- 
icity studies.  The  algae  were  rinsed  well  and  extracted  with 
acetone.  The  toxicity  of  the  crude  extract  was  checked  by 
intraperitoneal  injection  into  mice  and  observation  of  the 
mice  for  symptoms  of  toxicity.  High-performance  liquid 
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TABLE  1 . Bacteriologic  water  sampling  data  in  Waiehu,  Maui, 
luly-Decmber  1 994 


Rainfall  (past  24  h)  Enterococci  (4/100  mi) 

Month  North  Point  South  Point  North  Point  South  Point 


July  No  No  1 1 

August No  No  1 1 

September No  No  4 50 

October Yes  Yes  1 1 

November  — * — * 1 1 

December No  No  1 1 


Sampling  areas  were  at  stream  mouths  at  the  northern  (north  point)  and  southern 
(south  point)  most  points  of  Waiehu  Bay. 

•Data  unavailable;  no  samples. 


chromatography  was  used  to  isolate  the  exact  compound 
that  caused  the  mice  to  exhibit  the  most  extreme  signs  of 
toxicity.  Bacterial  organisms  on  the  surface  and  within  the 
algae  were  identified  microscopically.  The  bacteria  were 
cultured  using  2%  NaCl  heart  infusion  agar  (DIFCO). 
Each  culture  was  then  extracted,  and  the  extracts  were  sub- 
jected to  the  mouse  toxicity  test.4 

Results 

Eight  adults  and  5 children  attended  the  picnic.  Seven 
(54%)  of  the  13  attendees  became  ill  within  15-90  minutes 
of  eating  the  meal,  all  adults  (5  men  and  2 women).  Of  those, 
5 reported  diarrhea,  5 nausea,  3 vomiting,  and  4 a burning 
sensation.  Gastrointestinal  symptoms  lasted  a mean  of  22 
hours.  None  of  those  who  fell  ill  sought  medical  treatment. 

Menu  items  for  the  picnic  included  poi,  two  types  of  fish 
(mamo  and  awe),  beef  stew,  the  seaweed  preparation, 
salmon  salad,  steak,  rice,  tuna  salad,  chips,  crackers,  beer, 
soda,  and  water.  Only  the  7 who  had  eaten  the  seaweed 
preparation  became  ill  (RR  undefined,  P < 0.05).  Of  8 peo- 
ple who  ate  the  salmon  salad,  the  only  other  food  item 
besides  seaweed  that  was  significantly  associated  with  ill- 
ness, 7 became  ill  (RR  undefined).  The  seaweed,  however, 
was  the  only  food  item  that  had  been  eaten  by  all  the  ill  per- 
sons and  had  not  been  eaten  by  those  who  remained  well. 
Two  (29%)  of  the  7 ate  less  than  one  serving  (defined  as  one 
serving  spoon)  of  seaweed  and  experienced  only  a burning 
sensation  in  the  mouth  and  throat,  whereas  the  5 who  ate  one 
or  more  servings  had  gastrointestinal  illness  as  well. 

The  implicated  seaweed  had  been  harvested  from  a 
bay  into  which  two  fresh  water  streams  flow  at  the  north- 
ern and  southern  points;  in  addition,  storm  drain  discharge 
from  the  city  flows  into  the  stream  at  the  southern  point  of 
the  bay,  and  the  tides  transport  tree  branches  and  other 
debris  into  the  bay.  The  Hawaii  Department  of  Health’s 
State  Wastewater  Management  Division,  Clean  Water 
Branch,  collects  water  samples  from  this  area  on  a month- 
ly basis  and  measures  rainfall  during  the  24-hour  period 
before  sample  collection.  The  samples  are  tested  for  ente- 
rococci levels,  and  any  levels  <70  colonies/ 100  ml  are 
considered  acceptable  by  Hawaii  Administrative  Rules.5 


The  Hawaii  Department  of  Health  records  of  water  sam- 
ples tested  during  July  through  December  1994  indicated 
no  unacceptably  elevated  levels  of  enterococci  (Table  1). 
Enterococci  levels  in  all  those  months  but  one  were  1 
colony/100  mL;  in  September,  the  samples  collected  from 
stream  mouths  at  the  northern  and  southern  points  of  the 
bay  (about  1 .5  miles  apart)  were  4 and  50  colonies/100  ml. 
respectively.  According  to  the  Hawaii  Department  of 
Health,  the  current  usually  flows  from  south  to  north,  and 
the  bay  is  most  affected  by  the  outflow  at  the  southern  end 
of  the  bay.  No  sewage  spills,  pesticide  contamination,  or 
other  potential  pollutants  were  reported  in  the  area  in  the 
period  of  time  before  the  seaweed  was  harvested. 

The  seaweed  was  identified  as  Gracilaria  coronopifo- 
lia  with  blue-green  algae  attached  and  interwoven  among 
the  stems  of  seaweed.  Colonies  of  two  different  species  of 
Pseudomonas  and  Vibrio  grew  on  culture  media.  Mice 
injected  with  extracts  from  the  bacteria  exhibited  no  signs 
of  toxicity  other  than  transient  weakness.  Extracts  from  the 
seaweed  caused  symptoms  of  toxicity  in  the  mice;  such 
symptoms  ranged  from  diarrhea  at  low  doses  to  death 
within  15  minutes  after  injection  of  the  most  toxic  isolate. 
Two  toxic  compounds,  identified  as  debromoaplysiatoxin 
and  aplysiatoxin,  were  isolated  using  high-performance 
liquid  chromatography.4 

Discussion 

Results  of  the  epidemiologic  study  implicating  sea- 
weed as  the  source  of  illness  were  supported  by  a dose- 
effect  relationship:  those  who  had  eaten  only  a taste  of 
the  seaweed  had  less  severe  symptoms  than  those  who 
had  eaten  one  or  more  servings. 

Laboratory  findings  of  slightly  increased  levels  of  ente- 
rococci in  the  seawater  at  the  time  the  seaweed  had  been 
harvested  indicated  potential  microbiologic  contamination 
of  the  water,  even  though  the  levels  were  within  the  accept- 
able water  quality  standards  established  by  the  Hawaii 
Department  of  Health.  Enterococci  testing  of  water  sam- 
ples does  not  differentiate  between  human  or  animal  fecal 
enterococci  and  nonpathogenic  soil  enterococci,  and  no 
other  causative  biologic  agents  were  found  in  the  water. 
Bacterial  organisms  were  found  on  and  in  the  algae,  but 
extracts  from  the  bacteria  did  not  cause  a toxic  reaction 
when  injected  into  mice.  Additional  laboratory  studies  iso- 
lated two  toxins  from  the  seaweed  mix,  debromoaplysia- 
toxin and  aplysiatoxin;  those  toxins  caused  similar  illness 
in  mice  and  killed  them  at  higher  doses. 

Blue-green  algae  was  found  on  the  G.  coronopifolia. 
Debromoaplysiatoxin  and  aplysiatoxin  are  usually  found  in 
blue-green  algae,  specifically  the  Lyngbya  majuscula  in 
Hawaii.  Although  freshwater  cyanobacteria  have  been 
associated  with  outbreaks  of  illness,  this  is  the  first  gas- 
trointestinal outbreak  known  to  be  associated  with  debro- 
moaplysiatoxin and  aplysiatoxin  in  marine  blue-green 
algae.6-7  Aplysiatoxin  and  debromoaplysiatoxin  can  cause 
skin  irritation  characterized  by  redness,  blisters,  and  a burn- 
ing or  itching  sensation  of  the  skin8-9;  both  have  been 
implicated  in  occurrences  of  chemical  “swimmer’s  itch”  on 
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various  north  shore  beaches  of  Oahu.  Both  are  also  known 
to  be  potent  tumor  promoters  in  two-stage  carcinogenesis  in 
mouse  skin.10  The  potential  of  these  two  toxins  as  tumor 
promoters  in  humans  is  unknown;  but  their  noxious  effects 
are  a public  health  concern.  Swimmers  and  seaweed  on  lee- 
ward shores  of  the  Hawaiian  islands  rarely  come  in  contact 
with  blue-green  algae  because  trade  winds  usually  transport 
the  algae  away  from  the  shore.  Slightly  elevated  enterococ- 
ci levels  in  seawater  might  serve  as  a signal  for  a potential 
health  threat  of  harvesting  seaweed  for  consumption. 

Environmental  stresses  on  the  seaweed  possibly 
allowed  for  colonization  of  the  blue-green  algae.  Previous 
studies  have  demonstrated  that  stress  from  over-harvesting 
might  cause  seaweed  to  produce  toxins  as  a method  of  pro- 
tection and  that  environmental  changes  and  increased  pol- 
lution promote  colonization  of  toxin-producing  bacteria.11 
Although  unlikely  in  this  case,  other  studies  have  suggest- 
ed that  some  species  of  seaweed  may  become  toxic  at  the 
end  of  their  reproductive  cycle,  and  therefore  exhibit  a sea- 
sonal variation  in  toxin  production.12 

Although  this  was  the  first  reported  case  of  seaweed- 
induced  illness  in  Hawaii,  several  cases  have  been  reported 
in  the  Pacific  Rim.313  In  1991,  13  people  became  ill  eating 
seaweed  ( Gracilaria  tsudai)  harvested  in  Guam1;  3 died.  In 
addition  to  gastrointestinal  illness,  they  experienced  fever, 
wheezing,  muscle  fasciculations,  and  hypotension.  In  1992, 
according  to  a press  report,  3 people  became  ill,  one  of 
whom  was  hospitalized,  after  eating  seaweed  ( Grasilariop - 
sis  lemanaeformis ) picked  on  the  beach  of  Half  Moon  Bay 
in  California.2  In  1993,  2 people  became  ill,  1 of  whom 
later  died,  after  eating  Gracilaria  verrucosa  seaweed  in 
Japan.3  In  the  cases  in  Guam  and  California,  the  implicated 
seaweed  was  not  previously  known  to  be  toxic.  In  the  two 
cases  that  occurred  in  Japan,  the  seaweed  was  not  exam- 
ined adequately  and  no  toxin  was  identified.  Whether  the 
dearth  of  reported  seaweed-associated  illness  reflects  fail- 
ure to  report  illness  or  infrequent  occurrence  is  unclear. 

Since  the  incident  in  Hawaii,  physicians  were  alerted 
to  the  potential  for  seaweed-induced  toxicity  and  were 
requested  to  report  cases  to  the  Hawaii  Department  of 
Health.  Seaweed  has  been  collected  from  the  same  har- 
vest site  for  toxin  surveillance.  Until  further  information 
regarding  seaweed  toxicity  is  known,  those  who  harvest 
seaweed  for  consumption  should  be  aware  that  any  sea- 
weed harvested  from  Hawaiian  waters  is  potentially 
toxic.  Those  who  experience  a burning  sensation  after 
eating  a seaweed  preparation  should  notify  the  Hawaii 
Department  of  Health. 

Although  the  species  of  blue-green  algae  was  not  iden- 
tified in  this  outbreak,  Lyngbya  majuscula,  which  possibly 
contains  debromoaplysiatoxin  and  aplysiatoxin  and  can 
grow  epiphytically  on  certain  edible  seaweeds,8  has  been 
identified  in  Hawaii.9  The  Hawaii  Department  of  Health 
recommends  that  seaweed  to  which  blue-green  algae — 
specifically  Lyngbya  species — is  attached  should  not  be 
eaten.  Boiling  the  seaweed  did  not  inactivate  the  toxin  in 
the  two  incidents  on  Maui  and  Hawaii.  Because  the  con- 
sumption of  seaweed  is  common  among  many  ethnic 
groups  who  reside  in  the  Pacific  area,  additional  research  is 


necessary  to  determine  the  etiology  and  extent  of  seaweed- 
associated  illnesses  and  to  characterize  such  illnesses. 
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to  atherosclerotic  microemboli  or  vasospasm  of  ophthalmic 
supplying  arteries.  Rarely,  transient  visual  loss  has  been 
associated  with  disease  of  the  sphenoid  sinus,  w hich  is  adja- 
cent to  the  optic  nerve. I“3  Such  cases  result  from  increased 
pressure  within  the  sphenoid  sinus  transmitted  to  the  optic 
canal  through  a defect  in  the  bony  sinus  wall.  The  follow  ing 
case  report  presents  an  unusual  case  of  a sphenoid  sinus 
pneumocele  which  manifested  with  visual  disturbances  at 
high  altitudes  due  to  increased  air  pressure  in  the  sphenoid 
sinus  which  was  transmitted  to  the  optic  nerve  in  the 
absence  of  infection  within  the  optic  canal. 

Case  Report 

A 35-year-old  avid  snow  skier  with  a six-month  history 
of  visual  disturbances  in  his  left  eye  reported  that  on  car 
trips  to  the  Sierra  Mountains  in  Lake  Tahoe,  California,  he 
would  notice  visual  dysfunction  in  his  left  eye  that  began 
precisely  at  an  elevation  of  5,000  feet,  progressing  from 
“seeing  stars”  and  “loss  of  contrast”  to  complete  left  eye 
blindness.  These  episodes  typically  lasted  15  to  20  min- 
utes. This  same  sequence  of  visual  loss  was  noted  during 
multiple  plane  flights,  usually  beginning  20  minutes  after 
takeoff  and  also  lasting  for  1 5 to  20  minutes.  Each  episode 
was  accompanied  by  a left  retroorbital  headache.  He  was 
seen  by  an  otolaryngologist  who  ascribed  the  episodes  to 
sinusitis  and  prescribed  methylprednisolone  for  one  day 
preceding  travel  as  well  as  Entex  (phenylpropanolamine 
and  guaifenesin)  and  acetaminophen  one  hour  prior  to 
travel.  The  headaches  and  visual  disturbances  continued 
despite  this  treatment.  The  patient  found  that  placing  his 
head  between  his  knees  caused  the  visual  disturbances  to 
resolve  faster,  often  within  five  minutes. 

A comprehensive  ocular  exam  by  an  ophthalmologist 
and  a neuro-ophthalmologist  was  unremarkable.  One  month 
after  the  onset  of  his  symptoms,  while  traveling  by  plane  in 
Europe,  the  patient  developed  the  usual  visual  changes 
accompanied  by  a left-sided  headache  and  was  diagnosed 
with  a retinal  hole  with  operculum  during  an  examination  at 
an  eye  clinic.  This  hole  was  repaired  with  a laser,  but  his 
visual  changes  and  headaches  continued  to  occur  during 
high  altitude  travel.  Computed  tomography  (CT)  and  mag- 
netic resonance  imaging  (MRI)  scans  that  subsequently 
were  obtained  demonstrated  left  sphenoid  sinusitis  (see 
Radiologic  Findings).  The  patient  was  treated  with  doxycy- 
cline  and  methylprednisolone.  He  was  kept  on  azithromycin 
prophylactically.  but  this  failed  to  prevent  the  visual  distur- 
bances. A neurologist  was  consulted  who  made  a diagnosis 
of  ocular  migraine  and  prescribed  verapamil  prior  to  flying. 
The  visual  disturbances  continued  despite  the  patient  taking 
increasing  doses  of  verapamil.  The  patient  was  then  evalu- 
ated at  the  Division  of  Otolaryngology/Head  and  Neck 
Surgery  at  Stanford  University  Medical  Center.  A review  of 
both  imaging  studies  revealed  protrusion  of  the  left  optic 
nerve  into  the  superolateral  sphenoid  sinus. 

The  patient’s  past  medical  history  included  a three- 
year  history  of  left-sided  headache,  morning  nasal  con- 
gestion that  was  worse  on  the  left,  and  recurrent  nose- 
bleed from  the  left  nostril  for  many  years.  He  used  no 


medications  other  than  those  described  above.  He  was  a 
nonsmoker  and  reported  drinking  one  glass  of  wine  with 
dinner  each  night. 

A physical  examination  showed  that,  though  the 
patient’s  nasal  septum  was  deviated  to  the  left,  he  had  no 
other  remarkable  physical  findings  relevant  to  the  head 
and  neck.  The  patient  had  normal  ocular  exam  including 
full  visual  fields  and  normal  visual  acuity. 

A translabial,  transseptal  sphenoidotomy  and  septoplas- 
ty were  performed  with  wide  enlargement  of  the  sphenoid 
ostium  and  removal  of  the  sphenoidal  septum.  A transsep- 
tal approach  was  chosen  over  a transnasal  endoscopic 
approach  because  of  the  greater  exposure  it  afforded.  Intra- 
operatively,  protrusion  of  the  left  optic  nerve  was  apparent 
within  the  superolateral  wall  of  the  left  sphenoid  sinus  by 
endoscopy.  There  was  no  fluid  within  the  sinus  at  the  time 
of  exploration.  Mucosal  tissue  from  the  right  and  left  sphe- 
noid sinuses  were  submitted  for  pathologic  examination. 
Both  specimens  were  histologically  normal.  Bacterial  cul- 
tures from  the  left  sphenoid  sinus  mucosa  grew  peptostrep- 
tococci  species.  The  patient  recovered  without  complica- 
tions and  has  had  no  further  visual  dysfunction  or  retroor- 
bital headaches  after  several  high  altitude  travel  challenges. 
He  remains  free  of  symptoms  1 8 months  after  surgery. 

Radiologic  Findings 

Direct  coronal  CT  examinations  of  the  paranasal  sinus- 
es were  obtained.  Coronal  sequences  consisted  of  3 mm 
thick  sections  obtained  at  4 mm  intervals.  The  coronal  CT 
images  demonstrate  soft  tissue  fullness  in  the  roof  of  the 
left  sphenoid  sinus  (Figure  1).  The  bony  covering  appears 
to  be  intact  but  attenuated  on  the  3 mm  thick  section  using 
a standard  soft  tissue  algorithm  at  a bone  window. 

MRI  sequences  included  T1  weighted  unenhanced  sagit- 
tal, dual  echo  T2  weighted  unenhanced  axial,  T1  weighted 
unenhanced  and  enhanced  axial  and  coronal  sequences. 
Additional  thin-section  sagittal  and  coronal  enhanced 
sequences  were  obtained,  centered  on  the  sphenoid  sinus. 
The  MRI  study  demonstrates  nonenhancing  layering  depen- 
dent fluid  in  the  left  sphenoid  sinus  on  the  enhanced  T1 
weighted  axial  sequence  (Figure  2).  The  conventional  unen- 
hanced coronal  and  enhanced  thin-section  coronal 
sequences  show  that  there  is  soft  tissue  fullness  in  the  roof 
of  the  left  sphenoid  sinus  that  is  nonenhancing,  and,  there- 
fore, most  likely  represents  the  posterior  layered  fluid  that 
was  shown  on  the  axial  sequence  and  has  assumed  the  most 
dependent  portion  of  the  sinus  (Figure  3).  Hyperintensifica- 
tion of  the  layering  on  T2  weighted  images,  corresponding 
with  presumed  fluid  or  mucosal  thickening,  was  also  seen. 
Additionally,  these  sequences  show  that  there  is  no  percep- 
tible bony  separation  either  from  the  medial  inferior  aspect 
of  the  left  optic  tract  or  from  the  medial  wall  of  the  cav- 
ernous carotid  artery,  thereby  suggesting  dehiscence. 

Discussion 

Pneumoceles  of  the  sphenoid  sinus  in  which  air  pres- 
sure within  the  sphenoid  sinus  compresses  the  optic 
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Figure  1. — Coronal  standard  algorithm  bone  window  comput- 
ed tomography  (CT)  demonstrates  fullness  in  the  roof  of  the  left 
sphenoid  sinus.  Although  the  bony  covering  appears  to  be 
intact  on  this  3 mm  thick  section,  the  superolateral  wall  of  the 
left  sphenoid  sinus  was  dehiscent  on  endoscopy. 

nerve  through  a defect  in  the  bony  sinus  wall  causing 
transient  visual  loss  have  been  reported  on  three  occa- 
sions (Table  l).1-2-3  As  in  the  previous  case,  these  lesions 
were  symptomatic  during  ascent  in  aircraft.  Wide  sinuso- 
tomy and,  in  one  case,  the  removal  of  a nasal  polyp  at  the 
sinus  ostium  resulted  in  improvement  or  eradication  of 
the  symptoms. 

The  visual  changes  in  the  case  previously  presented  were 
the  result  of  a relative  increase  in  pressure  on  an  optic  nerve 
that  projected  into  the  superolateral  sphenoid  sinus.  The  rel- 
ative increase  in  pressure  within  the  sinus  was  caused  by  a 


Figure  2. — Enhanced  axial  magnetic  resonance  (MR)  study 
demonstrates  nonenhancing  layering  fluid  in  the  left  sphenoid 
sinus.  A concha  bullosa  involves  the  right  middle  turbinate.  A 
nasal  septal  deformity  is  also  seen. 

decrease  in  atmospheric  pressure  with  ascent  to  higher  alti- 
tudes combined  with  the  occlusion  of  a poorly  patent  sphe- 
noid sinus  ostium  preventing  pressure  equalization.  The 
patient’s  altitude-induced  visual  changes  were  fully  relieved 
by  enlarging  the  sphenoid  ostium,  allowing  decompression, 
drainage  of  the  sinus,  and  pressure  equalization. 

The  patient’s  vision  changed  while  driving  in  the 
mountains  at  an  altitude  of  approximately  5,000  feet  as 


TABLE  1 

.—Overview  of  Reported  Cases  of  Sphenoid  Sinus  Pneumoceles 

Report 

Age 

Sex 

Symptom 

Presentation 

Duration 

Findings 

Surgery 

Outcome 

Sugita  et  al  (1977)  . . . . 

..26 

M 

Bilateral 

blindness 

7y 

Enlarged 
sinus,  wall 
defects 

Transmaxillary 

sphenoidotomy 

No  further  episodes; 
improved  vision 

Som  et  al  (1983) 

..48 

M 

Left  blurred 
vision  to 
blindness 

2y 

Enlarged 
sinus,  very 
thin  or 
dehiscent 
sinus  wall 

Transnasal 

sphenoidotomy 

Cure 

Bell  etal  (1995)  

. .41 

M 

Left  visual 
field  loss 
to  blindness 

iy 

Enlarged 
left  sinus, 
suspected 
wall  defects 

Endoscopic 

ethmoidotomy, 

sphenoidotomy 

Cure 

Hanasono  et  al  (1998)  . 

. . 35 

M 

Left  visual 
disturbance 
to  blindness 

iy 

Enlarged 
left  sinus, 
suspected 
wall  defects 

Transseptal 

sphenoidotomy, 

septoplasty 

Cure 
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Figure  3. — The  conventional  unenhanced  coronal  (a)  and  enhanced  thin-section  coronal  (b)  images  show  nonenhancing  soft  tissue  fullness 
in  the  roof  of  the  left  sphenoid  sinus.  There  is  no  perceptible  bony  separation  either  from  the  medial  inferior  aspect  of  the  left  optic  tract  (A), 
or  from  the  medial  cavernous  carotid  artery  (A).  There  is  no  significant  contrast  enhancement  of  the  abnormal  sphenoid  opacity. 


well  as  during  commercial  air  travel  about  20  minutes 
after  takeoff.  Most  commercial  airplanes  fly  between 
31,000  to  41,000  feet  in  the  air  and  reach  their  maxi- 
mum cruise  height  within  17  to  20  minutes  of  takeoff. 
Airlines  typically  maintain  their  cabin  pressure  at  7.8  to 
8.65  psi  during  flight.  Since  the  pressure  at  8,000  feet  of 
elevation  is  around  7.8  psi,  airline  cabin  pressure  rough- 
ly corresponds  to  the  pressure  at  which  our  patient 
experienced  his  symptoms  while  driving  in  the  moun- 
tains. The  retinal  hole  discovered  by  another  physician 
most  likely  was  an  incidental  finding  as  his  symptoms 
failed  to  resolve  even  after  treatment  was  administered. 

Although  the  sphenoid  wall  appeared  to  be  intact  on 
CT,  the  MRI  findings  as  well  as  direct  visualization  by 
endoscopy  during  surgery  on  the  patient  suggest  that  the 
bony  sinus  wall  was  dehiscent,  allowing  the  transmission 
of  pressure  from  the  sphenoid  sinus  cavity  to  the  optic 
nerve.  Typically,  studies  obtained  to  detail  thin  or  small 
bony  structures,  such  as  orbital  floors  and  temporal 
bones,  are  performed  as  bone  algorithms,  and  these  are 
then  displayed  as  bone  windows.  In  this  particular  exam- 
ple, had  thinner  1 to  1.5  mm  sections  been  performed  as 
a bone  algorithm,  the  lateral  dehiscence  of  the  sphenoid 
sinus  may  very  well  have  been  seen  adjacent  to  the  left 
optic  tract.  This  relationship  is  very  well  demonstrated  on 
the  high  resolution  coronal  MRI  study  (Figure  3). 

Alternately,  pressure  may  have  been  transmitted  to 
the  optic  nerve  through  a very  thin  bony  wall  separating 
the  sphenoid  sinus  cavity  from  the  optic  canal  which 
protruded  into  the  sphenoid  sinus.  In  a study  of  150  CT 
scans  of  patients  without  sphenoid  disease,  8%  were 
found  to  have  protrusion  of  the  optic  canal  into  the  sphe- 
noid sinus.4  In  all  of  these  cases,  an  extremely  thin  bony 
shell  surrounded  the  nerve,  and  pneumatization  of  the 
ipsilateral  anterior  clinoid  process  was  present.  In  the 
case  described  by  Som  et  al,2  it  was  inferred  that  pres- 


sure was  transmitted  through  an  intact  but  thinned  bony 
sinus  wall. 

Other  conditions  known  to  cause  visual  loss  as  a result 
of  sinus  disease  include  the  orbital  apex  syndrome  which 
occurs  in  the  setting  of  acute  sphenoethmoiditis  and  is 
manifested  by  visual  loss  and  ophthalmoplegia  without 
signs  of  orbital  pathology  such  as  proptosis,  chemosis,  or 
lid  edema.5  Unlike  the  case  presented  previously,  that 
condition  is  caused  by  the  contiguous  spread  of  infection 
into  the  orbital  apex.  In  such  cases,  the  compression  and 
inflammation  within  the  orbital  apex  result  in  a poor  prog- 
nosis, with  permanent  visual  loss  being  the  usual  outcome 
even  with  medical  and  surgical  intervention.5 

Visual  loss  resulting  from  sphenoethmoid  mucoceles 
and,  more  rarely,  sinus  neoplasms  also  have  been  report- 
ed.6-7 Mucoceles  impinge  on  the  optic  nerve  directly 
through  a defect  in  the  bony  wall  of  the  optic  canal,  either 
by  absorption  that  occurs  from  expansion  of  the  mucocele 
or  erosion  secondary  to  inflammation  from  infection  orig- 
inating in  the  mucocele,  commonly  referred  to  as  a 
mucopyocele.6  Unlike  the  case  presented  previously, 
visual  changes  caused  by  infection,  mucoceles,  or  neo- 
plasms, while  capable  of  transience  at  least  initially, 
would  not  be  expected  to  be  related  to  altitude. 

Conclusion 

Sphenoid  sinus  pneumoceles  are  rare  but  have  the 
potential  for  significant  morbidity,  including  pressure 
headaches,  visual  disturbances,  and  even  blindness.  The 
diagnosis  may  be  delayed,  as  in  the  patient  described  who 
saw  several  specialist  physicians  prior  to  the  confirmato- 
ry diagnosis  and  definitive  therapeutic  intervention.  Any 
symptoms  linked  with  altitude  changes  should  raise  the 
consideration  of  altemobaric  related  pathophysiology 
such  as  a sinus  pneumocele. 


WJM,  November  1998 — Vol  169,  No.  5 


Alerts,  Notices,  and  Case  Reports  299 


REFERENCES 

1.  Bell  AF.  Ivan  DJ.  Munson  RA.  Barosinus  pneumocele:  transient  visual  loss 
due  to  sphenoid  sinus  pneumocele  in  a U.S.  Air  Force  pilot.  Aviat  Space  Environ 
Med  1995;  66:276-279 

2.  Som  PM.  Sachdev  VP,  Biller  HF.  Sphenoid  sinus  pneumocele:  report  of  a 
case.  Arch  Otolaryngol  1983:  109:761-764 

3.  Sugita  K,  Hirota  T.  Iguchi  I,  Kageyama  N.  Ito  A.  (1977)  Transient  amauro- 
sis under  decreased  atmospheric  pressure  with  sphenoid  sinus  dysplasia.  J Neuro- 
surg  1977;46:111-114 

4.  Dessi  P.  Moulin  G.  Castro  F,  Chagnaud  C,  Cannoni  M.  Protrusion  of  the  op- 
tic nerve  into  the  ethmoid  and  sphenoid  sinus:  prospective  study  of  150  CT  stud- 
ies. Neuroradiology  1994;  36:515-516 

5.  Tarazi  AE.  Shikani  AH.  Irreversible  unilateral  visual  loss  due  to  acute  si- 
nusitis. Arch  Otolaryngol  Head  Neck  Surg  1991;  117:1400-1401 

6.  Moriyama  H.  Hesaka  H,  Tachibana  T,  Honda  Y.  Mucoceles  of  ethmoid  and 
sphenoid  sinus  with  visual  disturbance.  Arch  Otolaryngol  Head  Neck  Suig  1992; 
118:142-147 

7.  Maniglia  AJ,  Kronberg  FG.  Culbertson  W.  Visual  loss  associated  with  or- 
bital and  sinus  diseases.  Laryngoscope  1984:  94:1050-1059 

Salmonella  enteritidis  Infections 
from  Shell  Eggs:  Outbreaks  in 
California 

JANET  C.  MOHLE-BOETANI,  MD 

S.  BENSON  WERNER,  MD,  MPH 

SHARON  ABBOTT 

Berkeley,  California 

NANCIE  BENDANA,  PHN 

Los  Angeles,  California 

RAYMOND  BRYANT 

Berkeley,  California 

MARTIN  FENSTERSHEIB,  MD,  MPH 

Santa  Clara,  California 

MICHELE  GINSBERG,  MD 

LOUISE  GRESHAM,  PHD,  MPH 

San  Diego,  California 

JANE  KOEHLER,  DVM 

Atlanta,  Georgia 

LAURENE  MASCOLA,  MD 

Los  Angeles,  California 

For  the  investigative  team 

In  California,  both  the  number  of  Salmonella  enteri- 
tidis (SE)  cases  and  the  proportion  of  Salmonella  cases 
due  to  the  SE  organism  have  increased  markedly.  SE 
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cases  increased  from  594  in  1990  to  2,495  in  1995.  Prior 
to  1990,  less  than  10%  of  Salmonella  isolates  were  SE 
but  since  1994  this  proportion  has  been  >25%. 

Intact  shell  eggs  can  contain  SE  because  infection  of  a 
chicken’s  reproductive  tract  can  result  in  contamination  prior 
to  shell  formation1;  also.  Salmonella  can  penetrate  intact 
shells.  Isolation  of  the  organism  from  eggs  is  a rare  event 
even  when  eggs  from  flocks  implicated  in  outbreaks  are  test- 
ed. The  prevalence  of  SE  infection  in  eggs  is  estimated  to  be 
1 in  10,000;:  only  1%  of  eggs  from  infected  chickens  contain 
SE.3  Sporadic  SE  infections  have  been  associated  with  eating 
raw  or  undercooked  eggs.4-8  Outbreaks  of  SE  infections  have 
occurred  primarily  in  the  northeastern  United  States.9 

We  now  present  the  first  outbreak  investigations  in 
California  that  found  a definitive  association  between  SE 
disease  and  egg  consumption  and  that  first  isolated  SE  in 
intact  eggs  epidemiologically  linked  to  human  disease  in 
California.  We  also  present  the  results  of  a survey  of  egg 
handling  practices  among  food  services,  such  as  hospitals 
and  restaurants,  in  one  California  county  and  summarize 
recent  SE  outbreaks  in  California. 

Background 

Between  January  and  March  1993,  three  SE  outbreaks 
were  identified  in  noncontiguous  counties  in  California,  two 
in  the  southern  and  one  in  the  northern  part  of  the  state.  In 
Los  Angeles  County,  4 patients  with  SE  infections  ate  at  Deli 
A between  December  26,  1992,  and  January  6,  1993,  in  the 
5 days  before  the  onset  of  illness;  1 person  was  hospitalized. 
In  San  Diego  County,  1 1 patients  with  SE  infections  ate  at 
Restaurant  A on  February  16,  1993,  within  5 days  before  the 
onset  of  illness;  2 were  hospitalized.  In  Santa  Clara  County. 
22  patients  with  SE  infections  ate  food  from  Sandwich  Shop 
A between  February  28  and  March  4,  1993,  within  3 days 
before  the  onset  of  illness;  3 were  hospitalized. 

Methods 

Epidemiologic  Studies 

To  identify  food  items  associated  with  these  outbreaks, 
case-control  studies  were  conducted.  Case  patients  had 
either  laboratory-confirmed  SE  infections  or  illness  com- 
patible with  salmonellosis;  controls  had  no  gastrointestinal 
symptoms  during  the  time  frame  that  laboratory-con- 
firmed cases  were  symptomatic.  Nonlaboratory-confirmed 
case  patients  and  controls  were  meal  companions  of  labo- 
ratory-confirmed case  patients  or  a convenience  sample  of 
patrons  who  ate  at  the  implicated  restaurant  during  the 
same  time  frame  as  laboratory-confirmed  case  patients.  In 
Los  Angeles  and  San  Diego,  patrons  were  identified 
through  credit  card  receipts;  in  Santa  Clara  patrons  were 
identified  by  asking  Sandwich  Shop  A customers  if  they 
purchased  food  during  the  appropriate  time  frame. 

Environmental  and  tracehack  studies 

Food  handling  practices  were  reviewed  in  the  impli- 
cated restaurants  in  the  week  after  the  outbreaks  were 
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identified;  time  and  temperature  measurements  were 
recorded.  Invoices  of  food  bought  in  the  month  prior  to 
consumption  of  suspected  food  items  were  reviewed  in 
an  effort  to  trace  implicated  food  items  back  to  their  dis- 
tributors and  suppliers. 

In  Los  Angeles,  samples  of  pooled  eggs  and  intact 
shell  eggs,  environmental  swabs  from  containers,  uten- 
sils, and  surface  areas  used  to  pool  eggs,  and  rectal  swabs 
from  43  food  handlers  were  collected  (>1  month  after  the 
outbreak).  In  Santa  Clara,  on  the  day  the  outbreak  was 
identified  (March  1 1 ),  samples  of  sandwich  ingredients — 
mayonnaise,  onion,  chile,  shredded  carrots,  soy  sauce, 
and  fish  sauce — and  intact  shell  eggs  from  the  shipment 
used  to  prepare  mayonnaise  during  the  outbreak  period 
were  collected  for  laboratory  studies.  All  14  employees 
submitted  stool  specimens  for  culture. 

Laboratory  studies 

Salmonella  isolates  from  stool  specimens  were  sub- 
mitted by  the  initial  laboratories  to  the  county  health 
department  laboratories,  and  then  to  the  state’s  Microbial 
Diseases  Laboratory  (MDL)  for  definitive  serotyping,  as 
required  by  state  regulations.  In  the  state’s  MDL,  shells  of 
eggs  from  the  implicated  restaurant  in  Los  Angeles  Coun- 
ty and  the  sandwich  shop  in  Santa  Clara  County  were  cul- 
tured for  organisms  before  disinfection;  the  shells  from  all 
eggs  from  Santa  Clara  county  were  tested  as  one  compos- 
ite. Intact  shell  eggs  were  aseptically  broken  and  the  con- 
tents were  pooled  into  composites  of  nine  to  ten  eggs  per 
pool,  placed  in  enrichment  culture,  and  screened  for  the 
SE  organism  using  a BioControl  1-2  test  kit.10  The  organ- 
ism was  isolated  and  identified  in  a standard  fashion. 

In  the  state’s  MDL,  plasmids  from  SE  isolates  were 
extracted  by  alkaline  lysis,"  electrophoresed  in  0.75% 
agarose  gels,  stained  in  ethidium  bromide,  excited  by  UV 
light,  and  photographed.  The  plasmid  type  of  22  SE  iso- 
lates from  the  37  outbreak  cases  (6  from  Los  Angeles,  10 
from  San  Diego,  and  6 from  Santa  Clara  counties)  were 
compared  to  the  isolates  from  eggs  from  the  Santa  Clara 
outbreak  and  to  the  isolates  from  sporadic  cases  in  Cali- 
fornia. Sporadic  cases  were  SE-infected  patients  who 
were  not  part  of  these  outbreaks  and  either  resided  in  the 
three  counties  with  outbreaks  (n  = 16)  or  resided  in  other 
counties  (n  = 24).  The  isolates  from  8 patients  in  the  out- 
break (2  to  3 from  each  county)  and  from  implicated  eggs 
were  phage  typed  by  Frances  W.  Brenner  at  the  Centers 
for  Disease  Control  and  Prevention.12 

Food  Senice  Survey 

Food  service  managers  from  93  restaurants  and  3 hos- 
pitals in  Santa  Clara  County  with  a similar  number  of 


employees  (6  to  24)  as  Sandwich  Shop  A answered  ques- 
tions by  telephone  about  their  knowledge  of  pasteurized 
eggs  and  their  use  of  such  eggs  versus  shell  eggs  in  dish- 
es that  called  for  pooled  raw  or  undercooked  eggs. 

Results 

Epidemiologic  studies 

In  all  three  outbreaks  only  egg-containing  dishes  were 
statistically  associated  with  illness  (Table  1).  In  Los  Ange- 
les, 5 (83%)  of  the  6 case  patients  had  eaten  a lightly 
cooked  egg  dish  (omelette,  scrambled  eggs,  or  egg  salad) 
compared  with  16  (16%)  of  103  controls  (odds  ratio  [OR] 
= 27.2).  In  San  Diego.  18  (78%)  of  23  case  patients,  but 
only  3 [12.5%]  of  24  controls,  ate  food  served  with  hol- 
landaise  sauce  or  beamaise  sauce  (OR  = 25.2).  In  Santa 
Clara.  100%  of  38  case  patients  versus  22  (71%)  of  31 
controls  ate  a sandwich  (OR  = undefined)  and  100%  of 
case  patients  versus  18  (58%)  of  31  controls  ate  a sand- 
wich with  mayonnaise  spread  (OR  = undefined). 

Environmental  Studies 

In  Los  Angeles  Deli  A,  22-30  eggs  were  pooled  sev- 
eral times  a day,  added  to  a 2-quart  container,  and  held  at 
50°  F until  they  were  used  for  lightly  cooked  egg  dishes; 
the  egg  salad  was  stored  at  60°  F.  In  San  Diego  Restau- 
rant A,  24  pooled  egg  yolks  for  hollandaise  or  beamaise 
sauces  were  held  under  a heat  lamp  for  up  to  3.5  hours  at 
100°  F to  120°  F.  In  Santa  Clara  Sandwich  Shop  A,  eggs 
for  the  mayonnaise  were  stored  for  several  days  prior  to 
preparation  in  a room  where  the  ambient  temperature 
was  75°  F to  80°  F at  the  time  of  the  inspection.  The  may- 
onnaise was  prepared  daily  by  cracking  and  separating 
the  yolks  of  15  to  60  eggs  by  hand  and  mixing  the  yolks 
in  a blender  with  soy  bean  oil,  sugar,  salt,  and  garlic  pow- 
der. After  preparation,  which  took  about  40  minutes,  the 
mayonnaise  was  refrigerated  at  42°  F to  44°  F.  The  pH  of 
a sample  of  mayonnaise  was  6.0. 

Laboratory  Studies 

SE  was  isolated  from  one  of  five  pools,  each  contain- 
ing 9 to  10  grade  AA  eggs,  from  Sandwich  Shop  A in 
Santa  Clara  County.  The  culture  of  the  composite  of  egg 
shells  from  Sandwich  Shop  A did  not  reveal  Salmonel- 
la. Mayonnaise  collected  from  Sandwich  Shop  A on 
March  11(1  week  after  the  illness  onset  of  case  patients) 
did  not  grow  SE;  no  other  sandwich  ingredients  from 
Sandwich  Shop  A were  cultured.  The  organism  was  iso- 
lated from  the  stool  of  two  foodhandlers  who  consumed 
mayonnaise  during  the  outbreak  period  but  denied 
symptoms.  None  of  the  food,  environmental,  or  food- 
handler  specimens  from  Los  Angeles  County  grew  SE. 

The  plasmid  profde  of  the  SE  isolate  from  pooled 
eggs  from  Sandwich  Shop  A was  identical  to  that  of  case 
patients  from  all  three  outbreaks;  in  addition  to  the  38 
MD  virulence  plasmid,  all  isolates  had  a 4 MD  plasmid. 
Although  the  38  MD  virulence  plasmid  is  found  com- 
monly among  SE  isolates,  the  4 MD  plasmid  is  not  com- 
mon in  SE  isolates  in  California.  Of  40  strains  from  spo- 
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TABLE  1 . Summary  of  the  first  three  Salmonella  enteritidis  outbreak  investigations  in  California  that  found  an  association  definitively  associated 

with  shell  eggs,  1991 

County 

(type  of  food  service) 

Case-patients:  total 
(culture-confirmed) 

Case-  patients: 
hospitalized 

Controls 

Food  items  associated 
with  illness 

Odds  Ratio 

(95%  confidence  interval) 

P value 

Los  Angeles  (Deli)  

6 (4) 

1 

103 

egg  dishes  (scrambled  eggs, 
omelette,  or  egg  salad) 

27.2  (2.7-1 300) 

0.001 

San  Diego  (Restaurant)  .... 

....23  (11) 

2 

24 

hollandaise  or  bearnaise  sauce 

25.2  (4.4-1 70.7) 

<0.001 

Santa  Clara  (Sandwich  Shop) 

...  .38  (22) 

3 

31 

sandwiches 

undefined  (lower  limit  = 3.0) 

<0.001 

sandwiches  with  mayonnaise 
(restaurant-made) 

undefined  (lower  limit  = 5.5) 

<0.001 

Total  

...  .67  (37) 

6 

radic  cases  identified  in  California  in  1992  and  1993, 
only  8 had  the  two-band  plasmid  profile  identical  to  the 
outbreak-associated  strain;  this  proportion  is  signifi- 
cantly less  than  the  proportion  of  outbreak  isolates  with 
this  profile  (20%  versus  100%,  P < 0.0001).  The  SE  iso- 
lates from  the  egg  and  all  eight  randomly  selected  case 
patients  from  our  outbreaks  were  phage  type  13a,  where- 
as in  1993  only  4%  of  SE  isolates  in  California  were 
phage  type  13  a. 

Traceback  Investigation 

Review  of  restaurant  invoices  revealed  that  grade  AA 
eggs  from  distributor  Z were  used  to  prepare  the  egg 
dishes  implicated  in  all  three  outbreaks.  This  distributor 
received  eggs  from  several  sources  and  70%  were  pur- 
chased from  other  states;  one  was  an  egg  producer  in  the 
Midwest  implicated  in  a phage  type  13a  outbreak.13 
However,  traceback  of  contaminated  eggs  to  their  farm 
of  origin  was  not  possible  for  several  reasons:  Neither 
the  eggs  nor  their  cartons  were  labeled  or  coded  as  to 
their  origin,  eggs  were  not  stored  by  the  distributor  or 
distributed  in  a systematic  fashion  that  permitted  trace- 
back,  and  Federal  traceback  regulations  prohibited 
traceback  efforts  when  implicated  eggs  could  have  orig- 
inated from  more  than  a single  ranch. 

Food  Service  Sun’ey 

In  Santa  Clara  County,  the  94  food  service  managers 
(98%  of  96  contacted)  who  participated  in  the  study 
included  50  managers  of  nonchain  restaurants,  41  of 
chain  restaurants,  and  3 of  hospital  food  services.  Man- 
agers from  2 nonchain  restaurants  refused  participation. 
Of  these  94  participants,  68  (72%)  reported  that  they 
used  eggs. 

Hospitals  were  more  likely  to  use  pasteurized  eggs 
compared  with  restaurants  (100%  versus  17%,  Relative 
Risk  [RR]  = 5.9,  95%  Confidence  Interval  [Cl]  = 
3.5-10.1,  P = 0.007).  Chain  restaurants  were  more  like- 
ly than  nonchain  restaurants  to  ever  use  pasteurized  eggs 
(33%  versus  3%,  RR  = 11.7,  95%  Cl  = 1.6-86.0,  P = 
0.001);  10%  (3  of  30)  of  chain  restaurants  used  pasteur- 
ized eggs  exclusively. 

Lightly  cooked  pooled  egg  dishes  such  as  scrambled 
eggs,  omelettes,  and  French  toast  were  served  by  25 


food  services.  All  3 hospitals  used  pasteurized  eggs 
exclusively  for  these  egg  dishes  compared  with  only  9% 
(2  of  25)  of  restaurants.  All  of  the  25  restaurants  that 
made  sauces  with  gently  heated  eggs  (such  as  beamaise 
or  hollandaise  sauce)  or  raw  eggs  (such  as  mayonnaise 
and  Caesar’s  salad  dressing)  used  shell  eggs  for  these 
sauces;  no  hospitals  made  sauces  with  gently  heated  or 
raw  eggs.  Chain  restaurants  were  more  likely  than  non- 
chain restaurants  to  serve  lightly  cooked  pooled  eggs 
(59%  versus  24%,  RR  = 2.3,  95%  Cl  = 1 .2-4.4,  P = 
0.008)  and  less  likely  to  serve  sauces  with  raw  eggs 
(10%  versus  37%,  RR  = 0.27,  95%  Cl  = 0.08-0.86,  P = 
0.01 ).  Restaurants  that  served  sauces  with  raw  shell  eggs 
had  higher  customer  charges  (median  = $15,  range 
$3-$50)  than  restaurants  that  did  not  (median  = $6, 
range  $3— $33,  P < 0.001). 

Only  35%  (24  of  68)  of  food  service  managers  who 
used  eggs  reported  knowing  that  pasteurized  eggs  could 
be  substituted  for  shell  eggs  in  recipes  that  required  raw, 
gently  heated,  or  lightly  cooked  pooled  eggs.  Managers 
who  knew  that  substitution  with  pasteurized  eggs  was 
possible  yet  used  shell  eggs  in  dishes  with  raw  or  under- 
cooked eggs  reported  concern  about  the  attendant  cost, 
preparation  time,  and  the  customers’  perceptions  of  pas- 
teurized eggs. 

Discussion 

These  investigations  add  to  the  increasing  body  of  evi- 
dence that  outbreaks  of  human  SE  infections  are  associat- 
ed with  shell  eggs.  These  are  the  first  investigations  of  SE 
outbreaks  (as  distinct  from  sporadic  SE  cases4)  in  Califor- 
nia, associated  with  shell  eggs,  in  which  SE  isolates  from 
case  patients  and  egg  contents  were  identical  by  both  plas- 
mid and  phage  typing.  The  fact  that  a culture  of  the  egg 
shells  alone  did  not  grow  SE,  while  the  contents  of  the 
eggs  did,  strongly  suggests  that  the  contamination 
occurred  prior  to  shell  formation  by  transovarian  transmis- 
sion; accordingly,  disinfection  of  these  egg  shells  would 
not  have  prevented  their  contamination  or  prevented  these 
outbreaks.  Consistent  with  our  epidemiologic  findings,  a 
case-control  study  of  sporadic  SE  cases  in  Los  Angeles 
County4  identified  eating  undercooked  or  raw  eggs  as  a 
risk  factor. 
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A single  source  for  the  contaminated  eggs  as  the  cause 
of  all  three  outbreaks  is  suggested  by  these  factors:  The 
same  unusual  combination  of  phage  and  plasmid  profile 
types — with  both  a common  38  MD  virulence  plasmid 
and  an  uncommon  4 MD  plasmid — identical  among 
cases  from  all  three  outbreaks  and  from  eggs  used  to 
make  mayonnaise  consumed  by  case  patients,  the  temporal 
clustering  of  the  outbreaks,  and  a common  distributor  of  all 
implicated  eggs  for  all  3 outbreaks. 

These  results  illustrate  how  shared  findings  from 
investigations  of  temporally-associated  outbreaks  of  SE 
or  other  infections  occurring  in  noncontiguous  geograph- 
ic areas  can  provide  an  opportunity  to  identify  a common 
source.  Cooperation  among  public  health  and  environ- 
mental health  departments  is  essential  for  the  success  of 
such  investigations. 

Since  these  outbreaks,  many  other  SE  outbreaks  asso- 
ciated with  eggs  have  occurred.  Of  the  53  outbreaks 
reported  to  the  California  Department  of  Health  Services 
in  1993-1997,  22  (42%)  had  a vehicle  confirmed  through 
isolation  of  SE  from  a food  item  or  by  a statistically 
significant  association  in  an  epidemiologic  study.  An  egg 
dish  was  the  confirmed  vehicle  in  18  (82%)  of  these  out- 
breaks. These  proportions  are  nearly  identical  to  those 
found  in  a national  study  of  SE  outbreaks  where  44%  of 
SE  outbreaks  had  confirmed  vehicles  and  82%  of  con- 
firmed vehicles  were  egg  dishes.9  Among  egg  dishes  that 
were  confirmed  vehicles  in  California,  44%  were  tradi- 
tionally prepared  (for  example,  scrambled  eggs  and 
omelettes),  6%  should  have  contained  fully  cooked  eggs 
(such  as  quiche  and  lasagna),  11%  used  eggs  that  were 
gently  heated  (such  as  hollandaise  sauce  and  mousse), 
and  39%  used  raw  eggs  (for  example,  mayonnaise  and 
ice  cream);  69%  of  these  egg  dishes  were  prepared  by 
commercial  establishments. 

Prevention  of  SE  outbreaks  will  require  both  control 
of  contamination  at  the  farm  level  and  safe  egg-han- 
dling practices.  In  these  outbreaks  a complete  trace- 
back,  with  testing  of  the  farm  and  diversion  of  eggs 
until  the  farm  was  decontaminated,  could  not  be  done. 
Traceback  investigations  could  be  facilitated  by  label- 
ing of  eggs  or  egg  cartons  as  to  the  farm  of  origin,  and 
some  in  the  United  States  egg  industry  are  promoting 
this  practice. 

To  reduce  the  risk  of  producing  eggs  contaminated 
with  SE,  the  egg  industry,  state  and  federal  governments, 
and  academia  jointly  developed  the  California  Egg  Qual- 
ity Assurance  Plan  in  1994.  This  voluntary  program  for 
farms  and  processing  facilities  emphasizes  safe  produc- 
tion and  processing  practices  such  as  biosecurity,  rodent 
control,  and  flock  health  management.  To  minimize  pro- 
liferation of  SE  within  shell  eggs  prior  to  their  sale.  Cali- 
fornia law  now  requires  that  shell  eggs  be  stored,  trans- 
ported, and  displayed  at  45°  F or  lower. 

In  addition,  there  should  be  safer  egg  handling  by  con- 
sumers and  food  services.  In  1990.  which  was  3 years 
before  our  food  service  survey  was  conducted,  shell  eggs 
were  designated  a potentially  hazardous  food  by  the  fed- 
eral Food  and  Drug  Administration  (FDA).  The  FDA 


recommended  thorough  cooking  of  eggs  and  the  substi- 
tution of  commercially  pasteurized  eggs  for  shell  eggs  in 
recipes  that  call  for  raw  or  undercooked  eggs.  Yet,  both 
the  environmental  investigations  that  followed  these  out- 
breaks and  our  food  service  survey  found  that  pasteur- 
ized eggs  were  underutilized.  In  all  three  outbreaks,  the 
opportunity  for  Salmonella  to  multiply  was  increased  by 
foodhandling  errors  such  as  pooling  of  raw  eggs  and 
maintaining  them  above  45°  F,  holding  gently  heated 
pooled  eggs  at  <140°  F.  and  storing  eggs  used  for  may- 
onnaise at  ambient  temperatures.  In  the  food  service  sur- 
vey, a high  percentage  of  restaurants  posed  a risk  to  the 
public  by  using  pooled  shell  eggs  for  raw  or  undercooked 
egg  dishes.  Although  the  sample  size  was  small,  hospi- 
tals were  more  likely  than  restaurants  to  use  pasteurized 
eggs,  suggesting  that  recommendations  on  the  preferred 
use  of  these  eggs  has  reached  this  type  of  food  service. 
The  use  of  pasteurized  eggs  in  restaurants  should  be  pro- 
moted, especially  in  nonchain  restaurants,  where,  in  our 
study,  only  3%  used  pasteurized  eggs.  The  egg  dishes 
identified  as  confirmed  vehicles  in  SE  outbreaks  report- 
ed in  1993-1997  in  California  also  illustrate  the  ongoing, 
hazardous  practice  of  serving  raw  or  undercooked  shell 
eggs  rather  than  pasteurized  eggs. 

Until  SE  in  eggs  can  be  controlled  or  eliminated, 
foodhandling  facilities,  physicians,  and  consumers 
should  be  aware  of  ongoing  disease  and  outbreaks  in  Cal- 
ifornia and  in  other  western  states.14  Consumers  should 
use  the  guidelines  listed  in  Table  2 to  reduce  the  risk  of 
disease  from  contaminated  eggs.  To  monitor  the  impact 
of  implementing  these  guidelines,  egg  use  surveys  could 
be  conducted  for  both  consumers  and  restaurants.  Clini- 
cians should  obtain  stool  cultures  for  Salmonella  from  all 
patients  with  diarrhea  and  fever,  and  all  culture-con- 
firmed cases  should  be  reported  to  local  health  depart- 
ments and  isolates  sent  to  the  public  health  laboratory  for 
serotyping.  All  of  these  precautions  are  necessary  to  cur- 
tail the  SE  epidemic  associated  with  eggs  in  the  western 
United  States. 
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TABLE  2.  Recommendations  for  Reducing  the  Risk  of  Salmonella  enteritidis  from  Shell  Eggs 

1.  Shell  eggs  should  be  transported,  and  stored  at  an  internal  temperature  of  45°  F or  below. 

2.  Shell  eggs  should  be  protected  from  possible  contamination  by  other  raw  foods  such  as  raw  meat. 

3.  Stocks  of  shell  eggs  should  be  rotated  - first  in,  first  out,  and  ideally  should  be  used  within  21  days. 

4.  Only  clean  uncracked  eggs  should  be  used. 

5.  Hands  should  be  washed  with  soap  and  water  before  and  after  using  shell  eggs. 

6.  All  blenders  and  utensils  that  come  in  contact  with  raw  eggs  should  be  dismantled  and  washed  before  using  them  again. 

7.  Pooled  shell  eggs  should  be  cooked  immediately  and  not  be  held  (restaurants  should  not  pool  eggs  and  then  cook  them  to  order  as  scrambled  eggs 
or  omelettes,  over  several  hours). 

8.  Individually  prepared  eggs  and  pooled  eggs  should  be  cooked  to  140°  F or  above;  both  the  yolk  and  egg  white  should  be  firm  and  not  runny. 

9.  If  not  eaten  immediately,  cooked  eggs  and  egg  dishes  should  either  be  held  at  an  internal  temperature  of  >140°  F or  be  refrigerated  at  <40°  F. 

10.  Raw  eggs  should  not  be  used  as  an  ingredient  in  the  preparation  of  uncooked  or  gently  heated,  ready-to-eat  menu  items  such  as  Caesar's  salad  dress- 
ing, hollandaise  or  bearnaise  sauce,  mayonnaise,  eggnog,  ice  cream,  and  egg-fortified  drinks. 

1 1 . Raw  eggs  should  not  be  used  as  an  ingredient  of  lightly  cooked  foods  (such  as  soft  custards,  meringues,  French  toast,  and  Monte  Christo  sandwiches). 

12.  Pasteurized  eggs  should  be  substituted  for  shell  eggs  when  preparing  lightly  cooked  egg  dishes  (scrambled  eggs,  omelettes),  use  in  gently  heated 
sauces  containing  eggs  (bearnaise  or  hollandaise  sauce),  and  recipes  with  eggs  that  do  not  require  cooking  (mayonnaise,  ice  cream,  tartar  sauce,  egg- 
fortified  drinks). 
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Of  the  more  than  50  million  Pap  smears  performed  annually  in  the  United  States,  about  5%  of  them 
are  abnormal.  Although  the  need  for  treatment  of  high-grade  lesions  is  clear,  the  appropriate  man- 
agement of  low-grade  lesions  remains  controversial.  New  methods  of  screening  for  cervical  cancer 
have  become  available,  including  testing  for  the  human  papilloma  virus  and  improved  methods  of  ad- 
ministering and  evaluating  the  Pap  smear.  This  review  addresses  new  developments  in  cervical  cancer 
screening  and  management  strategies  for  when  an  abnormality  is  detected. 

(Walsh  JME.  Cervical  cancer:  developments  in  screening  and  evaluation  of  the  abnormal  Pap  smear.  West  J Med  1998 
169:304-310) 


The  incidence  of  invasive  cervical  cancer  has 
decreased  by  70%  in  the  last  40  years,  in  large  part 
due  to  routine  use  of  Papanicolaou  (Pap)  smear  screen- 
ing. Risk  factors  for  cervical  cancer  include  early  age  at 
first  intercourse,  history  of  multiple  sexual  partners,  and 
smoking.1-4  The  U.S.  Preventive  Services  Task  Force 
recommends  that  cervical  cancer  screening  be  performed 
in  all  women  with  a cervix  who  are  or  have  been  sexual- 
ly active.  Cervical  cancer  screening  should  begin  at  the 
onset  of  sexual  activity  and  should  be  repeated  at  least 
every  3 years.''  Other  groups  (including  the  American 
Cancer  Society,  the  National  Cancer  Institute,  the  Amer- 
ican College  of  Obstetricians  and  Gynecologists,  the 
American  Academy  of  Family  Physicians,  and  the  Amer- 
ican Medical  Association)  recommend  annual  screening 
beginning  at  age  18  or  the  onset  of  sexual  activity.6  Once 
three  consecutive  smears  have  been  negative,  screening 
may  be  performed  less  frequently  at  the  discretion  of  the 
physician.  It  is  appropriate  to  continue  annual  screening 
in  women  considered  to  be  at  high  risk  for  cervical  can- 
cer based  on  the  risk  factors  described  above. 

The  U.S.  Preventive  Services  Task  Force  acknowl- 
edges that  although  there  is  insufficient  evidence  to  rec- 
ommend an  upper  age  limit  for  discontinuation  of 
screening,  recommendations  can  be  made  on  other 
grounds  to  discontinue  screening  in  women  over  65  who 
have  had  consistently  normal  smears.57  Many  older 
minority  women  may  not  have  had  previous  regular 
screening.8  however,  so  continued  screening  is  impor- 
tant for  them.910 

More  than  50  million  Pap  smears  are  performed 
annually  in  the  United  States,11  and  about  5%  of  them 
are  abnormal.  Although  the  need  for  treatment  of  high- 


grade  lesions  is  clear,  the  appropriate  management  of 
low-grade  lesions  remains  controversial.  Morbidities  are 
associated  with  evaluation  and  treatment  of  low-grade 
lesions,  and  it  is  not  clear  whether  treating  them  has  a 
significant  impact  on  the  development  of  cervical  can- 
cer. In  recent  years,  the  costs  of  evaluating  low-grade 
cervical  lesions  have  increased  dramatically.  One  study 
of  university  and  commercial  cytologic  labs  indicated  a 
5%  rate  of  low-grade  cytologic  abnormalities.  To  evalu- 
ate colposcopically  and  treat  all  those  abnormalities 
would  cost  $6  billion  per  year.12 

New  methods  of  screening  for  cervical  cancer  have 
become  available,  and  primary  care  clinicians  must 
decide  whether  and  when  it  is  appropriate  to  use  them. 
In  addition,  when  confronted  with  an  abnormal  Pap 
smear,  the  clinician  must  know  whether  to  refer  to  a 
gynecologist  immediately,  whether  and  when  to  repeat 
the  Pap  smear,  and  how  to  counsel  the  patient  on  the 
meaning  of  the  abnormality. 

Classification  of  Pap  Smears 

The  Bethesda  System,  developed  in  1988,  is  the  current 
system  of  classification  of  Pap  test  results.  It  assesses  the 
following  factors:  adequacy  of  specimen,  general  catego- 
rization, and  descriptive  diagnosis.  Squamous  intraepithe- 
lial lesion  (SIL)  is  the  Bethesda  System’s  terminology  for 
dysplasia.  Squamous  cell  abnormalities  are  divided  into 
three  categories:  atypical  squamous  cells  of  undetermined 
significance  (ASCUS).  low-grade  squamous  intraepithe- 
lial lesions  (LGSIL).  and  high-grade  squamous  intraep- 
ithelial lesions  (HGSIL).  Table  1 displays  the  relationship 
of  the  older  diagnoses  to  the  new  system. 
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ABBREVIATIONS  USED  IN  TEXT 

AGUS  = atypical  glandular  cells  of  undetermined  significance 

ASCUS  = atypical  squamous  cells  of  undetermined  significance 

CIN  = cervical  intraepithelial  neoplasia 

HGSIL  = high-grade  squamous  intraepithelial  lesions 

HPV  = human  papilloma  virus 

LGSIL  = low-grade  squamous  intraepithelial  lesions 

VAIN  = vaginal  intraepithelial  neoplasia 


The  aggressiveness  of  the  approach  to  evaluating  a 
Pap  smear  abnormality  depends  on  what  would  happen 
if  a histologic  abnormality  existed  and  were  not  treated. 
Many  studies  have  tried  to  describe  the  natural  history  of 
cervical  intraepithelial  neoplasia  (CIN),  and  all  have  had 
methodologic  limitations.  Ostor13  critically  analyzed 
and  summarized  the  studies  and  developed  the  estimates 
displayed  in  Table  2.  Many  lesions  will  regress  sponta- 
neously, especially  those  in  the  CIN  I category  (now 
classified  as  LGSIL).  More  than  half  of  CIN  I lesions 
will  regress  spontaneously,  as  will  more  than  one-third 
of  even  the  more  aggressive  CIN  III  lesions.  In  addition, 
even  if  low-grade  lesions  do  not  regress,  very  few  ( 1 % 
of  CIN  I lesions)  will  progress  to  invasive  cervical  can- 
cer. Since  so  many  low-grade  lesions  will  resolve  with- 
out treatment,  the  utility  of  early,  aggressive  treatment 
may  be  less  than  was  previously  assumed. 

New  Screening  Technologies 

Several  new  tests  for  the  detection  and  evaluation  of 
cervical  cancer  and  its  precursors  have  become  available. 
The  new  technologies  aim  to  detect  abnormalities  earlier, 
assess  lesion  severity  so  as  to  predict  those  that  are  most 
likely  to  progress  to  invasive  cervical  cancer,  and 
decrease  the  false-negative  rate  (the  proportion  of  abnor- 
mal Pap  smears  which  are  incorrectly  read  as  normal). 
The  new  tests  include  screening  for  human  papilloma 
virus  (HPV)  infection,  typing  of  HPV  in  Pap  smear  spec- 
imens, improved  methods  for  preparation  of  the  cervical 
smear  (ThinPrep),  and  automated  technologies  for 
rescreening  Pap  smears  initially  read  as  negative  (PAP- 
NET  and  AutoPap). 

Screening  for  HPV  infection 

Since  HPV  is  known  to  play  a causative  role  in  the 
development  of  cervical  cancer,  detection  of  HPV  infec- 
tion could  theoretically  be  important  in  cervical  cancer 
screening,  by  enabling  earlier  detection  of  abnormalities 
before  cytologic  changes  occur.  The  natural  history  of  the 
progression  of  HPV  infection  to  cervical  cancer  is  poor- 
ly understood,  however.14  Several  HPV  viral  DNA  detec- 
tion technologies  are  available,  including  dot  blot 
hybridization,  Southern  blot  hybridization,  in  situ 
hybridization,  Hybrid  Capture  test,  and  polymerase  chain 
reaction.  ViraPap  is  a DNA-binding  assay  that  detects 
small  amounts  of  viral  DNA  in  Pap  smears.  In  one  study 
of  patients  at  high  risk  (history  of  condyloma,  abnormal 
Pap,  sexual  partner  with  warts),  the  sensitivity  of  ViraPap 


TABLE  1 .—The  Bethesda  System  and  Its  Relationship  to  Prior 
Papanicolaou  Classifications 

Low-Grade  Squamous  Intraepithelial  Lesion  (LGSIL) 

Koilocytic  atypia 
Condyloma 
CIN  I 

Mild  dysplasia 

High-Grade  Squamous  Intraepithelial  Lesion  (HGSIL) 

CIN  II  and  CIN  III 
Moderate  and  severe  dysplasia 
Carcinoma  in  situ 


in  predicting  colposcopic  abnormalities  was  61.5%  and 
the  specificity  was  70%,  unfortunately  not  accurate 
enough  to  decrease  the  need  for  colposcopy.15  No 
prospective  screening  studies  of  ViraPap  have  been  done; 
most  of  the  studies  of  ViraPap  have  been  on  those  with 
atypia.  An  additional  factor  that  probably  limits  the  pre- 
dictive value  of  screening  for  viral  DNA  is  the  high 
prevalence  of  HPV  infection  in  young  women,  especial- 
ly since  the  percentage  of  women  with  positive  tests  who 
will  develop  cervical  cancer  is  unknown.16 

HPV  Typing 

Almost  all  (90%)  of  cervical  dysplasias  are  associat- 
ed with  HPV.  Some  studies  have  shown  an  association 
between  certain  HPV  types  and  lesion  persistence  or 
progression17-19;  others  have  not.20-21 

HPV  types  have  been  divided  into  several  categories. 
The  low-risk  category  includes  those  HPV  types  that  have 
been  strongly  associated  with  LGSIL,  rarely  associated 
with  HGSIL,  and  never  associated  with  cancer  (HPV  6,  1 1 , 
or  in  the  40s).  Intermediate-risk  types  have  been  strongly 
associated  with  HGSIL  (HPV  31,  33,  35,  51,  52).  Those 
in  the  high-risk  category  (HPV  16,  18,  45,  56)  have  been 
strongly  associated  with  HGSIL  and  cervical  cancer.22-27 

Theoretically,  HPV  typing  could  be  used  in  patients 
with  atypical  Paps  to  predict  women  at  low  or  high  risk 
for  developing  dysplasia,  but  this  has  not  been  the  case  in 
practice.  Goff  and  colleagues28  performed  HPV  typing  on 
171  consecutive  patients  at  a colposcopy  clinic.  Of  the  28 
with  atypia  and  high-risk  HPV  types,  only  6 (21%)  had 
cervical  intraepithelial  neoplasia.  An  ongoing  National 


TABLE  2.- 

—Natural  History  of  Cervical  Intraepithelial  Neoplasia 

Regress 

Persist 

Progress  to  CIS 

Progress  to  invasion 

CIN  1 .... 

. .57 

32 

11 

1 

CIN  II  . . . 

. .43 

35 

22 

5 

CIN  III ... 

. .32 

<56 

- 

>12 

CIS  = carcinoma  in  situ 

Data  are  %. 
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Cancer  Institute  trial  will  assess  whether  HPV  typing  is 
helpful  in  the  management  of  cervical  dysplasia. 

In  summary,  neither  screening  for  HPV  infection  or 
HPV  typing  is  useful  at  this  time  in  screening  for  cervi- 
cal cancer  or  predicting  risk  of  dysplasia.  Even  if  it 
were,  there  is  no  treatment  for  HPV  detected  in  this  way, 
so  screening  recommendations  would  not  change — peri- 
odic sampling  of  cervical  cells  for  either  cytologic  eval- 
uation or  viral  DNA  testing  would  still  need  to  be  per- 
formed. HPV  typing  has  not  yet  been  proven  to  accu- 
rately predict  disease  progression,  and  so  is  currently  not 
clinically  useful  in  detecting  women  at  high  risk  for  cer- 
vical cancer.  In  the  future,  HPV  technologies  may  be 
useful  in  the  triage  of  patients  with  ASCUS  or  in  deter- 
mining which  patients  with  mild  or  moderate  dysplasia 
can  avoid  unnecessary  colposcopies.24 

Automated  Technologies 

Decreasing  the  false-negative  rate  of  Pap  smears  has 
been  a major  concern  in  recent  years.  Pap  smear  errors 
(errors  in  sampling,  preparation,  and  interpretation)  can 
occur  anywhere  from  collection  by  the  clinician  to  inter- 
pretation by  the  pathologist.  Several  new  technologies 
are  designed  to  decrease  those  errors.  ThinPrep  address- 
es those  errors  which  occur  during  preparation  of  the 
smear  whereas  PAPNET  and  AutoPap  address  those 
errors  which  occur  during  interpretation  of  the  smear. 

Cervical  Smear  Preparation  (ThinPrep) 

The  goal  of  ThinPrep  is  to  prepare  high-quality  slides 
with  a representative  number  of  cells  for  review,  and  there- 
by reduce  the  number  of  abnormalities  missed  during  ini- 
tial screening.  The  cervical  sampling  device  is  rinsed  into 
a buffered  preservative  solution,  preserving  most  of  the 
sampled  cells.  They  are  then  passed  through  a filter,  which 
separates  them  from  unwanted  white  cells,  red  cells,  and 
other  debris.  Cells  are  then  placed  from  the  filter  onto  a 
glass  slide,  which  results  in  a uniformly  thin  layer  of  cells 
that  is  easier  to  review,  increasing  the  reviewer’s  ability  to 
detect  abnormalities.  Use  of  ThinPrep  results  in  a 65% 
increase  in  the  number  of  abnormal  cells  identified  com- 
pared with  the  standard  Papanicolau  screening.30  In  addi- 
tion, two  studies  have  shown  that  use  of  ThinPrep  is  asso- 
ciated with  a higher  proportion  of  satisfactory  slides.31-32 

Only  one  study  comparing  ThinPrep  with  conventional 
smears  compared  both  with  the  gold  standard  of  colpo- 
scopic  biopsy.33  The  sensitivity  of  ThinPrep  for  the  detec- 
tion of  LGSIL  or  more  severe  lesions  was  slightly  higher 
than  the  sensitivity  of  the  conventional  smear  (73.6  versus 
67.3%,  P = 0.034).  Importantly,  the  specificities  of  the  two 
tests  (the  ability  to  correctly  identify  normal  smears  as  nor- 
mal) were  not  significantly  different.  The  FDA  has 
approved  the  use  of  ThinPrep  and  permits  ThinPrep  to  call 
itself  “significantly  more  effective”  than  previous  meth- 
ods. Compared  with  conventional  Pap  smears,  ThinPrep 
improves  diagnostic  sensitivity  (the  ability  to  detect 
pathology)  without  a major  change  in  specificity.  In  high- 
prevalence  populations,  an  increase  in  sensitivity  will  only 
slightly  increase  detection  of  disease,  but  in  low-preva- 


lence populations  (<5%  LGSIL),  which  are  typical  in  most 
of  the  United  States,  any  small  increase  in  sensitivity  will 
significantly  increase  the  magnitude  of  disease  detection. 
If  ThinPrep  facilitates  the  detection  of  LGSIL  and  more 
severe  lesions,  as  was  suggested  in  an  early  study,-34  it 
would  probably  be  more  beneficial  than  if  it  also  increased 
the  detection  of  minimally  abnormal  lesions,  such  as 
ASCUS,  many  of  which  will  regress  spontaneously.  Deci- 
sions about  the  routine  use  of  ThinPrep  in  clinical  practice 
must  balance  the  additional  costs  of  ThinPrep  with  the 
potential  benefits.  The  costs  include  not  only  the  costs  of 
ThinPrep  itself,  but  also  the  costs  of  evaluating  the 
increased  numbers  of  lesions  detected.  The  benefits  may 
include  improved  disease  detection  as  well  as  a decrease  in 
the  proportion  of  “unsatisfactory”  smears. 

Automated  Pap  Smear  Rescreening 

The  goal  of  the  automated  rescreening  technologies  is 
to  decrease  false-negative  test  results.  Since  1988,  when 
the  Clinical  Laboratory  Information  Act  was  passed,  all 
negative  slides  have  been  subject  to  rescreening.  Accord- 
ing to  federal  guidelines,  at  least  10%  of  negative  smears 
must  be  rescreened.  Two  new  computerized  technologies 
for  rescreening  negative  Pap  smears  (PAPNET  and 
AutoPap)  have  recently  been  approved  by  the  FDA.  With 
PAPNET,  slides  to  be  rescreened  are  shipped  to  a PAP- 
NET processing  center  where  they  are  rescanned.  Neural 
networks,  capable  of  recognizing  several  factors  simulta- 
neously, analyze  the  cells,  and  PAPNET  records  video 
images  of  the  abnormalities.  The  video  images  and  the 
original  slides  are  returned  to  the  laboratory  of  origin, 
and  selected  slides  are  then  reviewed  by  a cytotechnolo- 
gist  or  pathologist. 

With  AutoPap,  algorithmic  image  processing  is  used 
to  identify  abnormal  cells.  After  a slide  is  processed,  an 
evaluation  score  between  0 and  1 .0  is  generated.  AutoPap 
rescreening  can  be  done  on  site  and  seems  to  be  particu- 
larly useful  in  selecting  those  slides  that  will  undergo  the 
mandatory  10%  rescreening.  Instead  of  the  10%  of  slides 
being  randomly  selected,  they  can  be  preferentially 
selected  using  AutoPap  from  those  with  a higher  number 
of  abnormalities.35 

Use  of  both  AutoPap  and  PAPNET  has  been  shown 
to  be  superior  to  manual  rescreening  for  the  detection  of 
false-negative  smears.36,37  Ideally,  if  the  automated  tech- 
nologies could  preferentially  detect  higher-grade 
lesions,  which  are  more  likely  to  progress,  their  utility  in 
rescreening  would  be  higher. 

Future  directions  for  research  with  the  automated 
technologies  include  their  role  in  primary  screening  and 
in  evaluating  minimally  abnormal  smears.  In  one  study 
of  101  smears  initially  diagnosed  as  ASCUS,  24  of  the 
37  smears  (65%)  that  showed  histologic  evidence  of  SIL 
were  reclassified  as  either  LGSIL  or  HGSIL  using  PAP- 
NET-directed  rescreening.38  If  automated  technologies 
such  as  AutoPap  or  PAPNET  are  used  for  primary 
screening  at  some  time  in  the  future,  an  important  ques- 
tion will  be  whether  they  can  identify  smears  that  may 
not  need  to  be  reviewed  by  the  cytotechnologist. 
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Summary 

The  Pap  smear  is  designed  to  screen  for  disease  in 
populations  and  identify  those  patients  who  need  col- 
poscopy. It  is  not  a test  designed  to  diagnose  disease  in 
a particular  individual.  No  screening  test  is  100%  sensi- 
tive or  100%  specific — there  will  always  be  false-posi- 
tive and  false-negative  test  results.  Nonetheless,  the  Pap 
smear  has  been  enormously  successful  in  decreasing 
cervical  cancer  mortality. 

Use  of  the  automated  technologies  with  their 
improved  sensitivities  will  improve  the  rate  of  detec- 
tion of  false-negative  smears,  but  it  will  also  increase 
the  false-positive  rate.  Whether  the  improved  detec- 
tion of  cytologic  abnormalities  will  lead  to  decreased 
morbidity  and  mortality  is  not  yet  known.  Routine  use 
of  the  automated  rescreening  technologies  would 
markedly  increase  the  costs  associated  with  cervical 
cancer  screening — PAPNET  would  be  paid  for  by 
individuals  and  AutoPap  by  laboratories.  Before  they 
are  used  routinely,  formal  cost-benefit  analyses  must 
be  performed. 

Of  the  three  types  of  errors  in  Pap  smear  screening — 
sampling  error,  diagnostic  error,  and  failure  to  screen  in 
the  first  place — the  third  is  by  far  the  most  important. 
We  must  focus  our  efforts  on  ensuring  screening  for  all 
appropriate  women. 

Management  of  Abnormal  Cervical  Cytology 

In  1992,  a workshop  was  convened  by  the  National 
Cancer  Institute  to  develop  guidelines  for  the  manage- 
ment of  abnormal  cervical  cytology.  There  were  several 
problems  with  the  development  of  those  guidelines, 
including  limited  experience  with  the  Bethesda  System, 
limited  knowledge  of  the  behavior  of  low-grade  lesions, 
and  limited  clinical  trial  data  regarding  the  efficacy  of 
adjunctive  screening  methods  such  as  HPV  testing. 
Acknowledging  those  limitations,  the  workshop  partici- 
pants developed  interim  guidelines,  published  in  1994, 
and  recommended  that  the  guidelines  should  evolve  as 
more  information  becomes  available.12 

High  Grade  Squamous  Intraepithelial  Lesion 

HGSIL  is  very  predictive  of  a high-grade  lesion  on 
the  cervix.  Patients  with  HGSIL  should  proceed  imme- 
diately to  colposcopy,  endocervical  curettage,  and 
appropriately  directed  biopsies.12 

Low  Grade  Squamous  Intraepithelial  Lesion 

In  the  past,  all  CIN  I lesions  (now  in  the  LGSIL  catego- 
ry) were  treated  upon  detection.  Because  many  lesions  will 
regress,  that  may  not  be  necessary.  Although  the  majority 
of  LGSELs  will  spontaneously  revert  to  normal,  20%  to 
50%  of  patients  with  LGSIL  on  Pap  will  have  a higher- 
grade  lesion  on  colposcopically  directed  biopsy.39-43 

In  Canada  and  the  Netherlands,  patients  with  LGSIL 
are  followed  with  repeat  Pap  smears  every  4-6  months 
for  2 years.44-45  If  LGSIL  findings  persist,  the  patient 


proceeds  to  colposcopy.  Once  three  Pap  smears  in  a row 
are  normal,  the  patient  returns  to  standard  screening. 

In  the  United  States,  most  gynecologists  opt  for  imme- 
diate colposcopy  and  biopsy.  The  goals  of  colposcopy  are 
to  fully  examine  the  transformation  zone,  inspect  ace- 
towhite  areas,  perform  a biopsy  of  abnormal-appearing 
areas,  and  sample  the  endocervical  canal  with  curettage. 

Identified  lesions  can  be  biopsied  or  followed  colpo- 
scopically. Using  colposcopy,  a “directed  biopsy”  of  any 
abnormality  may  be  done.  It  is  not  appropriate  to  rou- 
tinely biopsy  normal-appearing  areas  of  the  transforma- 
tion zone.  If  a lesion  is  entirely  visible  and  the  limits  of 
the  transformation  zone  are  seen,  it  can  be  excised, 
ablated,  or  followed  (in  the  case  of  LGSIL).  If  the  lesion 
is  not  fully  visible,  cervical  conization  may  be  consid- 
ered. Any  lesion  that  is  treated  should  be  done  so  based 
on  histologic  evaluation.12 

Since  many  lesions  will  regress  on  their  own,  follow- 
ing them  colposcopically  may  spare  therapy  in  a large 
percentage  of  women  and  can  thereby  decrease  expense, 
discomfort,  stress,  and  potential  complications  of  thera- 
py such  as  cervical  stenosis  or  incompetence  46  The  dis- 
advantages of  following  the  lesion  colposcopically 
include  patient  anxiety,  inconvenience  of  multiple  office 
visits,  expense  of  repeated  colposcopies,  and  the  possi- 
bility that  the  patient  will  not  attend  all  appointments. 

In  summary,  options  for  the  management  of  LGSIL 
include  follow-up  with  frequent  Pap  tests  with  further 
evaluation  for  persistent  abnormalities,  colposcopy  with 
directed  biopsy  and  treatment  of  abnormalities,  or  col- 
poscopic  follow-up  of  low-grade  lesions,  many  of  which 
will  regress  spontaneously.  Most  U.S.  gynecologists  opt 
for  colposcopy  instead  of  frequent  Pap  follow-up. 

Atypical  Squamous  Cells  of  Undetermined  Significance 

Atypical  squamous  cells  of  undetermined  significance 
(ASCUS)  are  squamous  cell  abnormalities  not  attribut- 
able to  reactive  changes  alone,  but  not  completely  typi- 
cal of  a squamous  intraepithelial  lesion.12  Cervicovagi- 
nal  infection  is  associated  with  an  increased  incidence  of 
ASCUS  on  Pap  smear.47  When  a specific  cause  (e.g., 
Trichomonas  infection)  can  be  identified,  it  is  reported 
as  benign  reactive  changes  instead  of  ASCUS.  In  gener- 
al, ASCUS  should  be  expected  in  no  more  than  5%  of 
the  screened  population;  if  it  is  reported  in  more,  the 
diagnosis  may  be  overused.  The  rate  of  ASCUS  is  usu- 
ally about  two  to  three  times  the  rate  of  squamous 
intraepithelial  lesions. 

When  confronted  with  a diagnosis  of  ASCUS.  the  clin- 
ician can  either  refer  for  immediate  colposcopy  or  repeat 
the  Pap  in  3-6  months  and  refer  for  colposcopy  if  the  Pap 
is  still  atypical.  The  advantage  of  waiting  and  repeating 
the  Pap  smear  is  that  many  atypias  will  resolve  sponta- 
neously. On  the  other  hand,  if  the  second  Pap  yields  a 
false-negative  result,  a significant  lesion  may  be  missed. 
Given  the  very  long  preclinical  phase  of  cervical  cancer, 
however,  even  if  a second  Pap  yields  a false-negative 
result,  a true  abnormality  is  likely  to  turn  up  on  a future 
Pap  smear. 
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An  ongoing  clinical  trial  sponsored  by  the  National 
Cancer  Institute  addresses  whether  the  wait-and-see  strate- 
gy is  appropriate  for  women  with  ASCUS  or  LGSIL  diag- 
noses. In  the  ASCUS/LGSIL  Triage  Study  (ALTS),  7,200 
women  have  been  recruited  and  are  being  followed  for  3 
years  at  several  sites.  Women  with  Pap  smear  abnormalities 
are  randomly  assigned  to  one  of  three  groups:  watchful 
waiting  with  follow-up  Pap  every  6 months,  immediate  col- 
poscopy with  biopsy,  and  testing  for  HPV  strains  associat- 
ed with  a high  risk  of  progression  to  cancer  plus  colposcopy 
for  women  with  those  high-risk  strains.  The  trial  also 
includes  new  ways  to  collect  and  read  cervical  specimens. 
Finally,  cervicography  (magnified  photographs  of  the 
cervix)  will  be  performed  in  all  women  in  the  trial  at  base- 
line and  at  6-month  intervals  to  ensure  that  lesions  are  not 
missed  in  women  who  do  not  receive  colposcopy.  Col- 
poscopy will  be  offered  to  all  women  at  the  end  of  the  trial. 

Although  data  regarding  the  optimal  management  of 
ASCUS  will  not  be  available  until  the  end  of  the  trial, 
reasonable  strategies  for  the  management  of  ASCUS,  as 
recommended  by  the  National  Cancer  Institute,12 
include  the  following: 

• Follow-up  PAP  without  colposcopy,  especially  if 
the  diagnosis  is  not  qualified  further  or  favors  a reactive 
process.  Paps  should  be  repeated  every  4—6  months  for 
2 years.  If  a second  ASCUS  occurs  during  the  2-year 
period,  the  patient  should  be  considered  for  colposcopy. 

• If  the  diagnosis  of  ASCUS  is  associated  with 
severe  inflammation,  the  patient  should  be  reevaluated 
in  2-3  months.  Any  infection  associated  with  the  inflam- 
mation should  be  treated. 

• The  diagnosis  of  ASCUS  in  postmenopausal 
women  has  different  implications — atrophic  cells  look 
like  parabasal  cells  and  look  neoplastic.  Treatment  with 
estrogen  creme  before  repeating  the  Pap  smear  may  help 
in  the  differential  diagnosis. 

• If  the  diagnosis  of  ASCUS  is  associated  with  a 
qualifier  that  favors  neoplasia,  the  patient  should  be 
managed  as  if  she  had  a diagnosis  of  LGSIL. 

• If  a patient  has  a history  of  cervical  dysplasia  or 
there  is  concern  about  compliance,  she  may  be  referred 
directly  to  colposcopy. 

Atypical  Glandular  Cells  of  Undetermined  Significance 
(AGUS) 

Abnormal  glandular  cells  may  be  of  either  endome- 
trial or  endocervical  etiology.  Atypical  glandular  cells  of 
undetermined  significance  are  found  in  about  0.5%  of 
Pap  smears  and  are  often  associated  with  HGSIL.48  The 
incidence  of  adenocarcinoma  is  increasing,  especially  in 
women  under  the  age  of  35. 49-51  Two  recent  case  series 
have  shown  a high  rate  of  significant  gynecologic  neo- 
plasia in  women  with  AGUS  on  cervical  cytology.52'53 

When  endocervical  cells  are  present  on  the  smear, 
the  diagnosis  should  indicate  whether  the  changes  are 
reactive  or  neoplastic  and  whether  the  cells  are  of  endo- 
cervical or  endometrial  origin.  The  subtype  diagnosis 
“suggestive  of  reactive”  was  a negative  predictor  of  a 
significant  lesion  in  one  study.52 


Until  further  studies  elucidate  the  factors  associated 
with  an  increased  risk  of  neoplasia  associated  with 
AGUS,  current  recommendations  are  that  all  women 
with  AGUS  on  Pap  smear  should  undergo  colposcopy 
and  endocervical  curettage.12  If  endocervical  and 
endometrial  sampling  do  not  reveal  a source  for  the 
abnormality,  other  sources  such  as  ovary,  colon,  breast, 
or  gastrointestinal  tract  should  be  considered.54 

Absent  Endocervical  Cells 

The  location  of  squamocolumnar  junction  varies  with 
age  and  fertility.  Smears  of  patients  in  the  reproductive 
age  group  tend  to  yield  the  most  endocervical  cells. 
Smears  with  endocervical  cells  have  a higher  rate  of 
abnormalities  than  those  without.  However,  longitudinal 
studies  that  followed  women  whose  initial  smears 
lacked  endocervical  cells  did  not  show  a higher  rate  of 
abnormalities  on  subsequent  smears,  which  would  be 
expected  if  the  first  smears  were  false-negatives. 

Kivlahan  and  Ingram55  studied  5,975  women  who 
underwent  at  least  two  routine  Pap  smears  from  1980  to 
1984  and  had  a negative  result  on  the  first  smear.  There 
was  no  significant  difference  between  rates  of  atypia  on 
the  second  smear  between  those  women  who  had  endo- 
cervical cells  present  and  those  who  did  not  (3.3%  vs. 
3.0%).  Mitchell  and  Medley56  studied  20,222  women 
who  had  initially  negative  smears.  Again,  there  was  no 
significant  difference  in  subsequent  cervical  intraepithe- 
lial neoplasia  in  those  having  smears  without  vs.  with 
endocervical  cells.  Joseph  and  colleagues57  compared 
cytology  with  cervical  colposcopic  biopsies,  cone  biop- 
sies, and  hysterectomy  specimens  in  772  consecutive 
patients  at  a colposcopy  clinic.  The  rate  of  detection  of 
squamous  abnormalities  was  not  different  between  the 
two  groups  (90%  in  both  groups).  Among  the  slides  that 
had  no  endocervical  cells,  however,  the  number  of 
abnormal  cells  was  less,  and  so  more  careful  screening 
was  required. 

In  summary,  a lack  of  endocervical  cells  does  not 
seem  to  be  associated  with  a higher  subsequent  rate  of 
cervical  dysplasia.  In  average-risk  patients  with  a prior 
history  of  adequate  smears,  a smear  without  endocervi- 
cal cells  does  not  need  to  be  routinely  repeated.  It  is 
probably  prudent  to  repeat  a smear  if  the  woman  is  oth- 
erwise at  increased  risk  for  cervical  dysplasia. 

Pap  Smear  After  Hysterectomy 

About  25%  to  30%  of  women  in  the  United  States 
undergo  hysterectomy  for  benign  disease.  Since  suprac- 
ervical hysterectomy  is  not  commonly  performed,  the 
need  for  continued  Pap  screening  after  hysterectomy  has 
been  questioned.  According  to  the  Pap  Smear  Adequacy 
Project,  13%  of  Pap  smears  are  performed  on  women 
who  have  undergone  hysterectomy.58 

If  the  cervix  has  been  removed,  then  any  screening 
would  be  for  vaginal  cancer,  vaginal  intraepithelial  neo- 
plasia (VAIN),  or  preinvasive  cervical  pathology  from 
“residual  cervical  tissue.”  Primary  invasive  vaginal  cancer 
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is  rare,  accounting  for  only  250  deaths  per  year  (cervical 
cancer  accounts  for  about  4,000  deaths  per  year).  Vagi- 
nal carcinoma  in  situ,  which  may  be  a precursor  to  vagi- 
nal cancer,  is  even  less  common.  Cervical  dysplasia  and 
cervical  cancer  are  risk  factors  for  the  development  of 
vaginal  cancer.  Other  risk  factors  include  increased  age, 
increased  number  of  sexual  partners,  and  possibly  HPV 
infection,  although  vaginal  cancer  is  extremely  rare  in 
women  with  no  history  of  cervical  dysplasia. 

Some  early  case  series,  case  control,  and  cohort  stud- 
ies suggested  that  vaginal  hysterectomy  for  benign  dis- 
ease was  associated  with  an  increased  incidence  of 
vaginal  malignancy,  but  those  early  studies  had  several 
flaws,  including  not  completely  controlling  for  a prior 
history  of  dysplasia,  recall  bias,  lack  of  an  appropriate 
control  group,  and  inappropriate  selection  of  a control 
group.58  One  of  the  most  important  problems  was  detec- 
tion bias:  since  practitioners  may  be  less  likely  to  per- 
form a scraping  of  the  vaginal  vault  when  the  cervix  is 
intact,  women  who  have  had  a hysterectomy  and  are 
undergoing  screening  may  be  more  likely  to  have  VAIN 
detected  compared  with  controls  who  are  assumed  not 
to  have  VAIN  based  on  the  results  of  previous  cervical 
Pap  smears. 

Recently,  Pearce  and  colleagues59  analyzed  vaginal 
cuff  Pap  smears  in  6,265  women  who  had  undergone 
hysterectomy  for  benign  disease.  In  the  estimated  5,682 
women  in  follow-up,  9,610  Pap  smears  were  performed. 
Only  104  of  those  (from  79  women)  were  abnormal,  and 
over  half  of  the  abnormalities  were  ASCUS.  Vaginal 
epithelial  neoplasia  was  detected  in  only  five  women, 
and  no  cases  of  vaginal  cancer  were  detected.  Only  1.1% 
of  all  tests  were  abnormal,  and  the  positive  predictive 
value  of  an  abnormal  smear  for  vaginal  cancer  was  0% 
(95%  confidence  interval  0%  to  30%). 

Screening  for  vaginal  cancer  in  women  who  have 
undergone  hysterectomy  for  benign  disease  does  not 
meet  criteria  for  effectiveness  of  a screening  test.  The 
burden  of  suffering  is  very  low,  as  it  is  a very  rare  can- 
cer. The  low  prevalence  of  disease  leads  to  a high  false- 
positive rate;  it  has  been  estimated  that  less  than  1%  of 
patients  testing  positive  by  cytology  have  the  disease.60 
There  is  currently  no  evidence  that  early  detection  is 
efficacious.58  Therefore,  due  to  the  rarity  of  the  disease 
and  the  low  likelihood  of  detecting  vaginal  cancer  with 
screening,  women  who  have  had  a hysterectomy  for 
benign  disease  should  not  undergo  routine  screening  for 
vaginal  cancer. 

Conclusions 

Routine  Pap  smear  screening  has  markedly  decreased 
cervical  cancer  mortality.  New  technologies  such  as  HPV 
typing  may  ultimately  be  useful  in  triage  of  patients  for 
more  intensive  evaluation,  but  further  studies  are  needed. 
Other  new  technologies  such  as  ThinPrep,  AutoPap,  and 
PAPNET  are  designed  to  decrease  the  number  of  false- 
negative Pap  smears.  None  of  the  new  technologies 
should  replace  standard  Pap  screening. 


Appropriate  treatment  for  abnormalities  detected  on 
Pap  smear  depends  on  the  severity  of  the  lesion  and  on 
what  would  happen  if  the  lesion  were  left  untreated.  Any 
high-grade  lesion  detected  on  Pap  smear  should  be  eval- 
uated by  colposcopy,  and  HGSIL  identified  by  biopsy 
should  be  treated.  LGSIL  can  be  biopsied  and  treated, 
followed  colposcopically,  or  followed  with  frequent  Pap 
smears.  Frequent  Pap  follow-up  is  an  appropriate  strate- 
gy for  women  with  ASCUS  who  are  thought  to  be  at  low 
risk.  Women  with  AGUS  on  Pap  smear  should  be 
referred  for  colposcopy  and  endocervical  curettage. 
Smears  with  absent  endocervical  cells  need  not  be  rou- 
tinely repeated,  and  women  who  have  had  a hysterecto- 
my for  benign  disease  do  not  need  continued  Pap  smears. 

Finally,  although  efforts  to  improve  the  accuracy  of 
screening  are  important,  the  biggest  impact  on  cervical 
cancer  mortality  will  come  by  ensuring  access  to  cervi- 
cal cancer  screening  for  all  women,  particularly  those 
who  have  previously  been  unscreened.  We  must  also 
emphasize  primary  prevention,  including  decreasing 
high-risk  behaviors  (smoking,  postponing  the  onset  of 
sexual  activity,  limiting  the  number  of  sexual  partners), 
and  encouraging  appropriate  safe  sexual  practices 
including  barrier  contraception. 
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Practicing  physicians  are  frequently  overwhelmed  by  the  amount  of  new  medical  information.  The  in- 
ternet is  increasingly  becoming  an  important  vehicle  for  accessing  that  information  with  a variety  of 
online  resources  for  medical  professionals.  In  its  current  state,  however,  the  internet  abounds  with 
misleading  information,  making  it  difficult  to  sort  out  what  is  both  meaningful  and  accurate  from 
among  the  thousands  of  electronic  documents.  In  this  article,  we  list  medical  web  sites  that  we  have 
found  to  be  useful,  accurate,  and  easy  to  navigate.  We  also  give  an  overview  of  the  internet  and  World 
Wide  Web  to  provide  a starting  point  for  novice  users,  and  we  briefly  discuss  how  internet  policy  re- 
lates to  medical  practice. 

(Akatsu  H,  KuffnerJ.  Medicine  and  the  internet.  West  J Med  1998;  169:311-317) 


Each  day,  the  number  of  online  medicine-related  doc- 
uments grows,  and  many  can  be  accessed  via  the 
internet.  This  powerful  free-flow  of  information  holds 
the  promise  of  improving  the  standard  of  care  in  many 
ways.  Important  hazards,  however,  accompany  this 
rapidly  growing  body  of  largely  unorganized  informa- 
tion. The  lack  of  standards  and  peer  review  for  docu- 
ments published  on  the  internet  poses  significant  risks 
for  those  seeking  to  use  medical  information  found 
online.  Medical  professionals  need  to  become  acquaint- 
ed with  internet  technology  to  exploit  its  powers  while 
remaining  fully  aware  of  its  limitations  and  dangers. 

The  Internet 

The  internet  is  a highly  complex  network  that  inter- 
connects millions  of  computers  around  the  world.  It 
allows  the  rapid  transfer  of  information  from  one  com- 
puter to  another.  This  information  can  take  the  form  of 
textual  data,  graphic  images,  digitized  sound  and  video, 
and  other  electronic  data. 

The  internet  originated  in  1969  as  a project  by  the 
Defense  Department  to  connect  geographically  dis- 
persed U.S.  military  computers,  various  government 
laboratories,  and  contractors.  The  internet  was  demilita- 
rized in  1983,  when  the  defense  functions  were  trans- 
ferred to  another  network.  The  internet’s  current  struc- 
ture is  largely  the  work  of  the  National  Science  Founda- 
tion which,  recognizing  the  value  of  the  internet  to  the 
scientific  community,  devoted  tremendous  resources  to 
it.  In  1995,  large  telecommunications  companies  formed 
the  long-distance  networks,  which  became  the  backbone 
of  the  internet  as  it  went  global.1  Today,  millions  of  com- 


puters around  the  world  are  connected  to  the  internet, 
and  the  number  grows  exponentially  each  year. 

There  are  many  different  methods  of  connecting  to  the 
internet.  If  one  has  a personal  computer  at  home  or  at  a 
private  office,  the  easiest  way  to  connect  is  through  a 
modem  via  an  internet  sendee  provider  (ISP)  (for  a list 
of  popular  ISPs,  see  Table  1 ).  An  ISP  connection  method 
works  over  a standard  telephone  line  and  involves  simply 
dialing  the  ISP’s  telephone  number.  If  one  is  affiliated 
with  a university,  an  e-mail  account  and  telephone  dial- 
up web  access  are  typically  provided  free  of  charge, 
eliminating  the  need  for  an  ISP.  Although  simple  and 
convenient,  connecting  via  a modem  generally  provides 
the  slowest  connection  in  terms  of  data  transfer  rates. 
Higher  connection  speeds  can  be  obtained  at  greater  cost. 
Examples  include  dual  modems  or  dedicated  ISDN  lines. 
New  technologies  for  connecting  include  cable  modems , 
XDSL  (digital  subscriber)  lines,  and  satellite  link-ups. 
These  technologies  are  becoming  more  affordable  every 
day  and  offer  greatly  increased  data  transfer  rates. 

Once  connected,  one  can  use  the  internet  in  many  dif- 
ferent ways,  including  e-mail,  newsgroups,  listservs,  and 
the  World  Wide  Web  (WWW  or  the  web). 

E-mail  may  be  sent  between  any  users  with  e-mail 
accounts.  By  simply  typing  a document  (letter,  memo, 
question)  onto  a computer  that  is  connected  to  the  inter- 
net, one  can  send  and  deliver  the  message  almost 
instantaneously.  E-mail  accounts  and  services  are  avail- 
able through  universities,  institutions,  or  ISPs.  An  e- 
mail  account  is  specified  by  an  e-mail  address,  which  is 
composed  of  two  parts:  the  username  and  the  domain, 
usually  separated  by  the  character  @.  The  domain  iden- 
tifies the  computer  system  where  the  mailbox  is  located. 
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ABBREVIATIONS  USED  IN  TEXT 

FAQ  = frequently  asked  questions 
HTML  = hypertext  markup  language 
ISP  = internet  service  provider 
URL  = uniform  resource  locator 
WWW  = World  Wide  Web 


and  the  username  is  an  unique  sequence  of  letters  or 
numbers  identifying  a particular  user  at  the  given 
domain  (often  the  first  name,  last  name,  or  initials  of  the 
user).  Domains  ending  with  the  suffix  “.edu”  indicate 
U.S.  educational  institutions,  the  suffixes  “.gov”  or 
“.mil”  correspond  to  U.S.  government  or  military  agen- 
cies, “.com”  indicates  private  commercial  institutions, 
and  “.org"  indicates  noncommercial  public  or  private 
organizations.  For  example,  an  e-mail  address  such  as 
“haruko@leland.stanford.edu”  means  that  the  user  goes 
by  the  username  “haruko”  and  that  the  e-mailbox  is 
located  at  Stanford  University.  Addresses  outside  the 
U.S.  usually  have  a domain  ending  in  a country  code 
suffix,  such  as  “.jp”  for  Japan  or  “.nz”  for  New  Zealand. 

Using  e-mail  messages  as  a basis,  an  internet  news- 
group acts  like  an  international  bulletin  board  service. 
Users  anywhere  in  the  world  can  post  messages  (or  arti- 
cles) and  respond  to  messages  from  other  users  in  dis- 
cussion groups  on  more  than  10,000  different  subjects. 
The  content  of  these  group  discussions  is  generally  not 
moderated  or  peer-reviewed,  but  rather  serves  as  an 
open  forum  for  sharing  information  and  ideas.  Most 
internet  users  agree  that  the  problem  with  newsgroups  is 
their  very  low  “signal-to-noise  ratio” — one  has  to  wade 
through  a great  deal  of  useless  text  to  stumble  across  the 
occasional  useful  piece  of  information.2 

Another  variation  on  pure  e-mail  messages  is  a list- 
sen’  system,  an  e-mail-based  newsletter  and  discussion 
group.  Users  subscribe  (almost  invariably  without  fee) 
to  become  a member  of  a list,  so  access  can  be  regulat- 
ed. A central  computer  contains  all  of  the  names  and  e- 
mail  addresses  of  the  members.  When  an  e-mail  mes- 
sage is  sent  by  a member  to  the  listserv  central  comput- 
er, it  is  reflected  or  sent  only  to  the  addresses  on  the 
membership  list.  Subscribing  to  such  a list  on  a particu- 
lar subject  is  one  method  of  improving  the  low  signal-to- 
noise  ratio  found  on  internet  newsgroups,  since  the  con- 
tent is  often  moderated.  Subscribers  should  be  aware, 
however,  of  the  e-mail  traffic  associated  with  a particu- 
lar list.  It  is  not  uncommon  for  some  lists  to  average  up 
to  30-40  messages  per  day,  which  can  quickly  saturate 
one’s  e-mail  inbox.  Unless  you  are  prepared  to  read  your 
e-mail  frequently  or  use  automatic  filters  to  sort  your  e- 
mail,  you  should  avoid  such  lists. 

One  useful  word  of  advice  for  users  new  to  a particu- 
lar internet  technology  (referred  to  as  newbies  by  experi- 
enced users)  is  to  search  out  and  read  the  FAQ  (the  list  of 
frequently  asked  questions  and  answers)  for  a particular 
newsgroup,  listserv,  or  internet  resource.  These  docu- 
ments are  usually  kept  up-to-date  with  answers  to  the 


TABLE  1 .- 

-Major  Internet  Service  Providers 

America  Online  (A0L) 

1-800-827-6364 

CompuServe  

1-800-848-8199 

Delphi 

1-800-695-4005 

Physicians'  Online  . . 

1-800-332-0009 

(no  cost  for  physicians) 

Prodigy 

1-800-776-3449 

most  common  questions  a new  user  will  have,  and  often 
contain  important  guidelines  to  follow.  Experienced  users 
are  easily  irritated  and  can  be  downright  hostile  toward 
users  who  ignore  these  guidelines  or  fail  to  read  the  FAQ.3 

The  World  Wide  Web 

The  core  ideas  for  the  web,  a subset  of  the  internet, 
were  developed  in  1991  at  the  European  High  Energy 
Physics  Laboratory.4  The  web  is  an  aggregation  of  web 
documents  containing  all  sorts  of  data  that  are  available  for 
anyone  to  view  and  download  (copy  from  a remote  com- 
puter to  a user’s  personal  computer).  A web  document  is 
also  called  a site  or  page.  A distinguishing  characteristic  of 
a web  document  is  the  presence  of  hypertext  links  to  other 
web  sites.  Selecting  a certain  word  or  phrase  (usually  high- 
lighted in  color  and  underlined)  or  an  image  with  simple 
keystrokes  or  mouse  clicks  will  allow  the  user  instantly  to 
access  a linked  web  document  over  the  internet.  The 
power  of  the  web  is  this  capability  to  establish  links 
between  documents,  which  could  reside  on  any  computer 
anywhere  in  the  world.  The  web  may  be  thought  of  as  the 
largest  unified  information  resource  the  world  has  ever 
known.  Through  it,  one  can  obtain  the  latest  developments 
in  the  treatment  of  myocardial  infarction;  hourly  stock 
market  numbers;  or  the  current  weather  in  Kyoto,  Japan; 
all  without  leaving  one’s  own  living  room. 

Anyone  with  access  to  an  account  on  a web  server  (a 
computer  that  is  configured  to  host  web  documents)  can 
create  one’s  own  web  site.  One  need  only  use  the  hyper- 
text markup  language  (FIT ML),  which  is  fairly  simple  to 
learn,  in  formatting  the  document.  Thus  new  web  sites 
are  created  each  day,  adding  to  the  many  millions  of  web 
sites  already  in  existence.  At  present,  there  are  no  real 
rules  regarding  the  creation  and  addition  of  new  web 
sites.  This,  combined  with  the  current  lack  of  peer- 
review  standards,  warrants  a healthy  skepticism  when 
encountering  information  on  the  web.  Along  with  a large 
number  of  high-quality  resources,  there  is  misleading, 
inaccurate,  incomplete,  or  out-of-date  information  float- 
ing around  on  the  web.  Internet  users  can  have  trouble 
distinguishing  the  useful  from  the  harmful.5  The  U.S. 
Food  and  Drug  Administration,  which  regulates  phar- 
maceutical advertising  and  promotion  in  the  print  and 
broadcast  media,  is  now  considering  whether  to  apply 
such  regulations  to  the  internet. 

To  access  the  web,  the  user  needs  web  browsing  soft- 
ware. The  most  widely  used  browser  was  created  by 
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TABLE  2— General  Web  Search  Systems 


AltaVista  www.altavista.com/ 

Excite www.excite.com/ 

Infoseek  www.infoseek.com/ 

Lycos  www.lycos.com/ 

Yahoo www.yahoo.com/ 


The  keystrokes  "http://"  should  precede  all  URLs. 


Netscape  (Mountain  View,  CA)  and  is  called  Navigator, 
although  Internet  Explorer  by  Microsoft  (Redmond, 
WA)  is  also  popular.  Once  a user  is  connected  to  the 
internet  via  modem  or  direct  connection,  a particular 
web  site  can  be  accessed  by  simply  typing  its  unique 
electronic  address,  the  uniform  resource  locator  (URL), 
or  by  selecting  a highlighted  hypertext  link  on  one  web 
page  to  connect  instantly  to  another  web  page. 

Given  the  enormous  amount  of  information  on  the 
web,  finding  the  desired  information  becomes  a prob- 
lem.6 Several  sites  have  been  established  to  categorize 
the  information  on  the  web,  much  like  a database.  These 
sites  have  search  engines  that  allow  the  user  to  find  infor- 
mation by  entering  relevant  terms.  Popular  indexes  and 
search  tools  on  the  web  include  Yahoo,  AltaVista,  Excite, 
and  Lycos  (see  Table  2 for  the  URLs  for  those  sites). 

Table  3 lists  some  useful  medical  web  sites  for  physi- 
cians, but  it  is  by  no  means  a complete  list.  Many  new 
medical  web  sites  are  created  and  added  frequently.  To 
create  your  own  personal  list  of  useful  medical  web  sites 
that  fits  your  needs  and  style,  the  best  way  is  to  start  with 
some  of  the  search  engines  listed.  Good  starting  sites  for 
any  health-related  topics  include  Doctor’s  Guide  to  the 
Internet,  The  MED  Engine,  and  Physicians’  Online.  Users 
interested  in  online  information  as  it  relates  to  medicine 
are  referred  to  the  Medical  Computing  Today  web  site. 

Medical  Search  Engines 

Doctor’s  Guide  to  the  Internet,  a user-friendly,  com- 
prehensive search  engine,  gives  the  user  options  to 
search  any  topic  by  key  words',  search  recent  medical 
news  by  subject  or  date  (past  7 days  and  past  month); 
search  new  drugs  or  indications;  and  view  conference 
schedules  by  subject,  date,  or  location.  It  is  also  con- 
nected to  a large  database  of  medical  resources  on  the 
web  organized  by  categories  and  updated  weekly. 

The  MED  Engine  gives  the  user  options  to  be  con- 
nected to  different  medical  resources  by  category  such 
as  news  (medical  and  general);  illness  and  disease;  pub- 
lications (journals  and  books);  associations,  organiza- 
tions, and  institutions;  hospital  information;  employ- 
ment; office  resources;  medical  reference;  educational 
resources;  and  general  reference  (weather,  street  maps, 
stock  market).  It  is  an  excellent,  easy-to-use  site  to  start 
accessing  online  medical  resources. 

Physicians’  Online  (POL),  launched  in  1994,  is 
designed  for  physicians  and  physicians-in-training.  To 


access  the  site,  a user  needs  to  register  (free).  Physi- 
cians’ Online  has  unique  features  that  cannot  be  found 
with  the  above  search  engines: 

1 . A rated  listing  (called  the  WebGuide)  of  medical  sites 
on  the  web  categorized  by  medical  specialty  or  type 
of  site.  Each  site  is  rated  on  a scale  of  1 to  5 ( 1 = poor 
and  5 = excellent)  for  clinical  relevance,  content, 
ease  of  use,  update  frequency,  and  graphic  intensity. 
Users  can  constantly  grade  each  site  by  submitting  an 
online  evaluation.  The  WebGuide  also  lists  whether 
registration  is  required  for  a site.  Sites  that  score  an 
overall  rating  of  4 or  above  are  given  the  “POL 
Physician  Approved”  seal. 

2.  Physician-only  clinical  and  general  discussion  oppor- 
tunities on  various  medical  topics. 

3.  Clinical  quizzes  and  surveys  for  members  to  partici- 
pate in  and  view  the  results. 

MEDLINE 

One  can  search  MEDLINE  free  on  the  web.  Fast  and 
easy-to-use  free  medline  sites  include  NCBI  PubMed 
MEDLINE,  Medscape  MEDLINE,  Health  World  MED- 
LINE, and  Physicians’  Online  MEDLINE.  One  can  find 
many  more  free  MEDLINE  sites  by  checking  Dr  Felix’s 
Free  MEDLINE  homepage,  a site  that  summarizes  each 
database’s  coverage,  frequency  of  update,  registration 
requirements,  usage  restrictions,  etc. 

Medical  Associations,  Journals,  and  Reference  Texts 

Many  medical  associations  and  organizations  have 
their  own  home  pages  where  one  can  obtain  information 
on  conference  schedules,  participate  in  discussion 
groups,  and  obtain  the  latest  developments  in  the  field. 
Many  medical  journals,  including  New  England  Journal 
of  Medicine,  Archives  of  Internal  Medicine,  Journal  of 
the  American  Medical  Association,  Annals  of  Internal 
Medicine,  The  Lancet,  and  British  Medical  Journal  have 
tables  of  contents  and  each  article’s  abstract  available 
online  for  free.  Some  journals  have  additional  online 
features;  for  instance.  New  England  Journal  of  Medicine 
has  a collection  of  full  texts  of  recent  articles  related  to 
a specific  topic  (such  as  breast  cancer)  available  to  inter- 
net users.  On  a web  site  called  WebMedLit,  which  tracks 
20-23  major  medical  journals’  latest  issues,  one  can 
search  the  latest  articles  by  topic  instead  of  going  to 
individual  sites  for  each  journal. 

Reviewing  human  anatomy  is  now  easy  online.  The 
NPAC  Visible  Human  Viewer  from  Northeast  Parallel 
Architectures  Center,  Syracuse  University,  allows  the 
user  to  view  high-resolution  images  of  two-dimensional 
slices  (axial,  sagittal,  and  coronal)  of  a human  body, 
using  image  data  taken  from  the  National  Library  of  Med- 
icine’s Visible  Human  Project.  The  program  is  easy  to 
use  and  the  user  can  simply  select  the  type  and  the  loca- 
tion of  a slice  by  clicking  on  the  image.  Another  site. 
Three  Dimensional  Medical  Reconstruction,  provided 
by  General  Electric  Research  and  Development,  allows 
the  user  to  view  three-dimensional  images  of  several 
parts  of  the  body  including  the  skull,  brain,  heart,  lung, 
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TABLE  3.— Useful  Web  Sites  for  Physicians 


Good  sites  to  find  information  on  health  related  topics 

www.pslgroup.com/docguide.htm 

www.fastsearch.com/med/  

www.pol.net/ 

Other  sites  to  find  information  on  health  related  topics 

www.jr2.ox.ac.uk/Bandolier/ 

www.centerwatch.com/  

www.med-library.com/medlibrary/ 

www.medmatrix.org/  

www.medscape.com/ 

www.medsite.com/ 

www.gen.emory.edu/medweb/ 

www.nlm.nih.gov/  

wwwindex.nlm.nih.gov/index/  

www.gretmar.com/webdoctor/home.html 

www.yahoo.com/Health/Medicine/ 

medicalcomputingtoday.com/ 

Free  MEDLINE  on  the  internet 

www.healthy.net/Library/search/medline.htm 

www.medscape.com/misc/formmedlinelnfLive.html 

www4.ncbi.nlm.nih.gov/PubMed/ 

How  to  search  free  MEDLINE  sites 

www.docnet.org.uk/drfelix/ 

Medical  Associations,  Organizations,  and  Societies 

www.aaaai.org/  

www.aafp.org/ 

www.eyenet.org/  

www.aaos.org/ 

www.entnet.org/  

www.aap.org/  

www.aapmr.org/ 

www.aace.com/  

www.scienceXchange.com/aai/ 

www.cancer.org/  

allergy.mcg.edu/ 

www.acc.org/ 

www.chestnet.org/ 

www.acg.gi.org/ 

www.acog.com/ 

www.acponline.org/ 

www.facs.org/  

www.diabetes.org/ 

www.gastro.org/ 

www.amhrt.org/ 

www.ahmaholistic.com/  

www.lungusa.org/  

www.ama-assn.org/  

www.psych.org/ 

www.faseb.org/ain/ 

www.asco.org/ 

www.hematology.org/  

www.ash-us.org/ 

www.asmusa.org/asm.htm  


.Doctor's  Guide  to  the  Internet 
.The  MED  Engine 
.Physicians'  Online 

.Bandolier,  evidence-based  health  care 

.CenterWatch  Clinical  Trials  Listing  Service 

.Jonathan  Tward's  Multimedia  Medical  Reference  Library 

.Medical  Matrix 

.Medscape 

.Medsite 

.MedWeb:  Biomedical  Internet  Resources 

.U.S.  National  Library  of  Medicine 

.Search  for  information  at  the  National  Library  of  Medicine 

.WebDoctor  Home  Page 

.Yahoo's  Medical  Links 

.Medical  Computing  Today 

.HealthWorld  MEDLINE  Search 

.Medscape  MEDLINE  (free  registration  required) 

.PubMed 

.Dr  Felix's  Free  MEDLINE  Page 

.American  Academy  of  Allergy,  Asthma  and  Immunology 

.American  Academy  of  Family  Physicians 

.American  Academy  of  Ophthalmology 

.American  Academy  of  Orthopaedic  Surgeons 

.American  Academy  of  Otolaryngology— Head  and  Neck  Surgery 

.American  Academy  of  Pediatrics 

.American  Academy  of  Physical  Medicine  & Rehabilitation 

.American  Association  of  Clinical  Endocrinologists 

.American  Association  of  Immunologists 

.American  Cancer  Society 

.American  College  of  Allergy,  Asthma  & Immunology 

.American  College  of  Cardiology 

.American  College  of  Chest  Physicians 

.American  College  of  Gastroenterology 

.American  College  of  Obstetricians  and  Gynecologists 

.American  College  of  Physicians-American  Society  of  Internal  Medicine 

.American  College  of  Surgeons 

.American  Diabetes  Association 

.American  Gastroenterological  Association 

.American  Heart  Association 

.American  Holistic  Medical  Association 

.American  Lung  Association 

.American  Medical  Association 

.American  Psychiatric  Association 

.American  Society  for  Nutritional  Sciences 

.American  Society  of  Clinical  Oncology 

.American  Society  of  Hematology 

.American  Society  of  Hypertension 

.American  Society  for  Microbiology 

Continued  on  foiiowing  page  — 
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— TABLE  3 continued 

www.thyroid.org/ 

www.arthritis.org/ 

www.aep.org/  

www.cdc.gov/  

www.endo-society.org/ 

www.fda.gov/ 

www.nari-assn.com/ 

www.nbme.org/ 

www.nci.nih.gov/ 

www.nih.gov/ 

www.stroke.org/ 

www.endocrinology.org/ 

www.census.gov/ 

www.who.int/ 

www.niddk.nih.gov/ 

Web  site  listing  the  latest  medical  journal  articles 

www.webmedlit.com/ 

Publishers  of  medical  journals  on  the  internet 

www.ama-assn.org/public/journals/ 

www.cjp.com/  

www.elsevier.com/  

www.com/ 

www.mosby.com/ 

www.munksgaard.dk/ 

www.springer-ny.com/  

Medical  journals  on  the  internet 

www.munksgaard.dk/allergy/  

www.sph.jhu.edu/pubs/jepi/ 

www-east.elsevier.com/ajg/ 

www-east.elsevier.com/ajpm/  

www.appi.org/ajp/  

www.acponline.org/journals/annals/annaltoc.htm7wni 

www.acponline.org/journals/journals.htm  

(enter  through  www.mosby.com/): 

American  journal  of  Obstetrics  and  Gynecology 
Annals  of  Emergency  Medicine 
journal  of  Allergy  & Clinical  Immunology 
journal  of  the  American  Academy  of  Dermatology 
Otolaryngology— Head  and  Neck  Surgery 
(enter  through  www.ama-assn.org/public/journals/): 
Archives  of  Family  Medicine 
Archives  of  Internal  Medicine 
Archives  of  Neurology 

www.bloodjournal.org/ 

www.bmj.com/bmj/ 

journals.chestnet.org/chest/  

www.apnet.com. :80/www/journal/ii.htm 

www.at-home.com/amhrt/CIRC/ 

www.diabetes.org/diabetes/  

www.diabetes.org/diabetescare/  

journals.endocrinology.org/ 

www.gastrojournal.org/ 

www.modernmedicine.com/geri/  


.American  Thyroid  Association 

.Arthritis  Foundation 

.Association  of  Emergency  Physicians 

.Centers  for  Disease  Control  and  Prevention 

.Endocrine  Society 

.U.S.  Food  and  Drug  Administration 

.National  Association  of  Residents  and  Interns 

.National  Board  of  Medical  Examiners 

.National  Cancer  Institute 

.National  Institutes  of  Health 

.National  Stroke  Association 

.Society  for  Endocrinology 

.U.S.  Census  Bureau 

.World  Health  Organization 

.The  National  Institute  of  Diabetes  and  Digestive  and  Kidney  Diseases 
.WebMedLit 

.American  Medical  Association  Specialty  Journals 

.Carden  Jennings  Publishing 

.Elsevier  Science  Publications 

.Lippincott  Williams  & Wilkins 

.Mosby  Health  Professionals  Center 

.Munksgaard 

.Springer-Verlag  New  York 
.Allergy 

.American  Journal  of  Epidemiology 
.American  Journal  of  Gastroenterology 
.American  Journal  of  Preventive  Medicine 
.The  American  Journal  of  Psychiatry 
.Annals  of  Internal  Medicine 
.ACP  Journal  Club 


.Blood 

.British  Medical  Journal 
.Chest 

.Clinical  Immunology  and  Immunopathology 

.Circulation 

.Diabetes 

Diabetes  Care 

.Endocrinology 

.Gastroenterology 

.Geriatrics 

Continued  on  following  page  — 
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www.ama-assn.org/public/journals/jama/ 

JAMA 

www.jci.org/ 

The  journal  of  Clinical  Investigation 

www.jcojournal.org/ 

www.thelancet.com/ 

The  Lancet 

www.cdc.gov/epo/mmwr/mmwr.html 

Morbidity  and  Mortality  Weekly  Report 

www.nejm.org/  

The  New  England  journal  of  Medicine 

www.wjmed.com/  

The  Western  Journal  of  Medicine 

Pharmacology 

pharminfo.com/drg  mnu.html  

Drug  Information  Database 

Anatomy 

www.npac.syr.edu/projects/vishuman/VisibleHuman.html 

The  NPAC  Visible  Human  Viewer 

www.crd.ge.com/esl/cgsp/projects/medical/  

Three  Dimensional  Medical  Reconstruction 

The  keystrokes  "http://"  should  precede  all  URLs.  All  URL  addresses  were  checked  for  accuracy  at  the  time  of  publication;  however,  because  of  the  ever-changing  nature  of  the  internet,  some  sites  may 
have  moved. 

colon,  and  torso.  The  images  are  derived  from  slice  data 
from  a variety  of  medical  image  modalities  such  as  mag- 
netic resonance  imaging  and  computerized  tomography. 

Disease-Specific  Sites 

Numerous  disease-specific  reference  sites  can  be 
found  on  the  web.  Some  are  created  by  national  organ- 
izations (such  as  Introduction  to  Crohn’s  Disease  by 
the  National  Institutes  of  Health  and  CDC  National 
AIDS  Clearinghouse  by  the  Centers  for  Disease  Con- 
trol and  Prevention).  Others  are  created  by  individual 
universities,  medical  centers,  departments,  or  divisions 
(such  as  Cardiology  Compass  by  Washington  Universi- 
ty School  of  Medicine,  Section  of  Medical  Informatics, 
and  Thyroid  Home  Page  by  Santa  Monica  Thyroid 
Diagnostic  Center). 

Other  sites  were  created  by  individuals:  patients,  fam- 
ilies of  patients,  physicians,  and  other  health-care 
providers.  Some  examples  include  Sinusitis:  A Treatment 
Plan  That  Works  for  Asthma  and  Allergies  Too  by  Dr. 
Tichenor  in  New  York;  The  Nephron  Information  Center 
by  Dr.  Fadem  in  Texas;  The  Tourette  Syndrome  Home 
Page  by  a 22-year-old  patient  with  Tourette  syndrome; 
and  Alzheimer’s  Disease  by  a social  worker  who  special- 
izes in  the  care  of  Alzheimer’s  and  related  dementia.  It  is 
almost  impossible  to  tell  who  has  created  or  is  maintain- 
ing these  sites  just  by  looking  at  their  titles.7  Some  of 
these  pages  do  clearly  say  who  or  what  organization  is 
responsible  for  the  information  given,  but  others  are  less 
clear  about  authorship.  The  web  is  also  abundant  with  dif- 
ferent patient  support  sites,  individual  hospital  and  med- 
ical school  home  pages,  and  individual  patient  and  physi- 
cian home  pages.  Again,  anyone  can  create  a web  page  on 
any  topic,  and  there  is  currently  no  review  system  for  the 
information  published  online.  Users  need  to  maintain  a 
healthy  skepticism  when  accessing  any  of  these  web  sites. 

Internet  Policy  and  How  It  Relates  to  Medical  Practice 

There  are  no  real  rules  or  peer-review  standards 
regarding  web  sites,  and  there  appears  to  be  no  reason- 


able way  to  control  the  vast  majority  of  sites  with  poten- 
tially misleading  medical  information  without  infringing 
on  free  speech. 

One  workaround  is  to  rely  on  master  lists,  or  web  sites 
containing  lists  of  trusted  sites  that  are  maintained  by 
trusted  organizations  or  individuals.  Those  responsible  for 
creating  and  maintaining  the  master  list  will  have  critical- 
ly reviewed  many  sites  on  a specific  topic  and  compiled  a 
list  of  links  to  those  sites  that  they  deem  to  be  both  useful 
and  accurate.  Examples  of  such  sites  include  the  Ameri- 
can Diabetes  Association’s  list  of  internet  resources 
(http://www.diabetes.org/intemetResources.htm)  and  the 
National  Stroke  Association's  list  of  stroke-related  sites 
(http://www.stroke.org/Related_Websites.html).  Some- 
one wishing  to  find  trusted  information  on  a particular 
topic  would  begin  by  first  looking  at  master  list  sites  of 
prefiltered  links.  Unfortunately,  there  are  a number  of 
drawbacks  to  master  lists:  new  sites  are  created  every  day, 
so  unless  master  lists  are  frequently  updated,  they  may  not 
always  contain  links  to  the  best  sites  or  the  most  recent 
data.  Even  worse,  due  to  the  dynamic  and  ever-changing 
nature  of  information  on  the  internet,  sites  that  were  ini- 
tially reviewed  favorably  may  alter  their  content  without 
warning.  Unless  the  maintainers  of  a master  list  expend 
significant  effort  constantly  reviewing  and  reassessing 
their  information,  they  may  inadvertently  find  themselves 
linking  to  inaccurate  or  contradictory  information.  Per- 
haps the  most  subtle  danger  in  this  regard  has  to  do  with 
the  nature  of  the  web  itself.  Hyperlinks  allow  one  to  rapid- 
ly jump  between  sites  as  one  browses  and  explores  infor- 
mation in  detail.  It  is  easy  to  quickly  lose  track  of  who  is 
responsible  for  the  information  contained  on  a particular 
page  or  how  one  arrived  at  that  page.  A web  site  reviewed 
favorably  and  contained  on  a master  list  may  itself  contain 
one  or  more  links  to  unfavorable  sites.  The  web  is  truly  a 
tangled  web  indeed. 

Silberg  et  al8  proposed  a set  of  basic  guidelines  for 
information  published  online,  based  on  principles  widely 
used  in  traditional  print  publishing.  The  aim  is  to  equip 
the  viewers  of  online  information  with  the  ability  to  rea- 
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sonably  judge  the  quality  and  credibility  of  the  content 
viewed.  The  guidelines  are  restated  briefly  as  follows: 

Authorship:  Authors  and  contributors,  their  affilia- 
tions, and  relevant  credentials  should  be  provided. 

Attribution:  References,  sources,  and  any  copyrights 
for  all  content  should  be  listed  clearly. 

Disclosure:  Web  site  “ownership”  should  be  promi- 
nently and  fully  disclosed,  including  any  sponsorship, 
underwriting,  advertising,  commercial  funding  or  sup- 
port, or  potential  conflicts  of  interest,  which  include 
arrangements  for  links  to  other  sites  to  be  posted  as  a 
result  of  financial  considerations. 

Currency:  Dates  that  the  content  was  posted  and 
updated  should  be  indicated. 

We  applaud  guidelines  such  as  these,  and  hope  that 
more  and  more  web  sites  will  abide  by  them  as  a service 
to  the  online  community. 

Privacy  and  Security 

The  issues  of  privacy  and  security  on  the  internet, 
which  have  received  much  media  attention,  are  of  par- 
ticular relevance  as  hospitals  and  physicians  contem- 
plate providing  internet  access  to  patient  data.  The 
potential  benefits  of  such  access  to  the  medical  commu- 
nity are  significant,  but  the  potential  risks  are  of  great 
concern.  For  a broad,  thought-provoking  discussion, 
readers  are  referred  to  the  article  by  Jacobson.9  Below, 
we  touch  briefly  on  the  fundamental  issues. 

Online  access  to  health  care  information  roughly  falls 
into  two  categories:  access  to  individual  patient  data , 
such  as  individual  medical  charts  and  records,  and  access 
to  generic  health  care  information,  such  as  epidemiolog- 
ical data.  The  importance  of  ensuring  privacy  and  securi- 
ty of  individual  patient  data  is  obvious.  Security  on  the 
internet  is  an  extremely  complex  issue  involving  cryp- 
tography research  and  its  sophisticated  software,  ques- 
tions of  national  security,  and  the  privacy  of  personal 
communications.  Increasingly  sensitive  information  is 
being  transmitted  over  the  internet  every  day,  including 
online  purchases  with  credit  cards  and  online  banking 
and  stock  transactions.  It  is  clear  that  secure  access  to 
patient  data  must  go  beyond  simple  username  and  pass- 
word protection  schemes,  but  it  will  be  some  time  before 
such  access  becomes  ubiquitous. 

The  issues  of  privacy  and  security  are  of  much  less 
concern  when  contemplating  online  access  to  generic 
health  care  information  (data  that  cannot  be  traced  to  a 
single  individual).  Generic  data  can  be  extremely  useful 
for  epidemiological  studies  or  quality  control.  Ensuring 
the  anonymity  of  such  data  can  be  extremely  difficult, 
however,  since  it  may  contain  subtle  but  significant 
threats  to  patient  confidentiality.  One  example  of  seem- 
ingly innocuous  data  that  contain  the  potential  for  abuse 
are  the  so-called  scrubbed  databases,'0  databases  in 
which  patient  identifiers  have  been  removed  to  preclude 
identification  of  individuals.  If  enough  secondary  infor- 
mation is  available,  however,  it  is  possible  to  uniquely 
identify  individual  patients.  For  example,  if  there  is 


only  one  Asian  female  of  a certain  age  in  a specific  zip 
code,  this  collection  of  supposedly  harmless  demo- 
graphic data  will  uniquely  identify  that  individual.  Fur- 
thermore, even  if  one  particular  database  does  not  con- 
tain enough  information  to  uniquely  identify  an  indi- 
vidual, the  combination  (or  merging)  of  that  database 
with  other  online  databases  may.  One  example  cited  in 
the  literature  involved  a bank  officer  who  combined  a 
database  of  cancer  patients  with  an  account  database  in 
order  to  call  in  loans.10 

Conclusions 

Technology  will  undoubtedly  continue  to  transform 
the  ways  in  which  we  communicate  and  think  about  med- 
ical information.  If  current  trends  continue,  the  practice 
of  medicine  in  the  21st  century  will  increasingly  involve 
the  flow  of  electronic  information  over  intrahospital  or 
worldwide  computer  networks.11  Patients  may  expect 
hospitals  and  private  clinics  to  maintain  web  sites  with 
information  ranging  from  directions  to  the  office,  hours 
of  operation,  and  emergency  phone  numbers  to  profes- 
sional biographies  of  the  physicians,  nurses,  and  other 
staff  members.  Patients  may  come  to  their  appointments 
armed  with  medical  information  obtained  from  the  inter- 
net,12 expecting  physicians  to  be  familiar  with  the  latest 
research  published  electronically.  In  any  case,  physicians 
of  today  should  become  acquainted  with  online  technol- 
ogy to  prepare  themselves  for  the  practice  of  medicine  in 
the  future.  This  includes  knowing  the  positive  aspects  of 
the  technology  as  well  as  its  potential  dangers  and  pit- 
falls.  Combined  with  a healthy  skepticism,  the  internet 
can  be  a truly  powerful  tool  for  keeping  up  with  the  rapid 
advances  in  medicine,  enabling  doctors  to  provide  the 
best  possible  care  to  patients. 
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Commentary 

False  Names 


NEAL  RENDLEMAN,  MD,  Portland Oregon 


A patient's  unique,  personal  name  is  fundamental  in  medical  relationships.  Sometimes,  patients  may  use  false  names,  which 
obscure  family,  ethnic,  sexual,  or  billing  identities.  The  means  and  motivations  involved— fraud,  concealment,  gaining  fi- 
nancial or  personal  advantage,  gratifying  a psychic  need,  or  changing  group  assignment — produce  a variety  of  distinct 
clinical  manifestations  of  false  name  use.  These  may  be  classified  as  alias,  pseudonym,  manipulator,  fraud,  psychotic, 
amnestic,  medical  factitioner,  and  renamed.  The  identification  of  falsely  named  patients  enables  clinicians  to  improve  care 
for  these  types  of  patients.  Individual  cases  are  briefly  described  and  a discussion  of  naming  in  society  and  medicine  fol- 
lows. This  preliminary  discussion  may  serve  to  fuel  further  refinement. 


The  name  of  a patient,  basic  in  most  medical  contacts  as 
well  as  in  virtually  every  human  interaction,1  has  a 
number  of  important  attributes.  A name  indicates  member- 
ship in  families,  ethnic  groups,  and  gender  classes.  A name 
also  provides  a distinguishing  indicator  for  filing,  billing, 
and  charting.  Physicians  and  the  medical  system  use  these 
properties  as  a matter  of  course.  Mechanisms  by  which 
people  change  their  names  by  marriage  or  court  action  are 
readily  dealt  with  by  this  system  and  by  physicians.2 

There  are,  however,  a collection  of  syndromes  and  cir- 
cumstances in  which  patients  withhold  or  deny  their  legal 
names.  In  these  cases  the  social,  familial,  or  sexual  identi- 
ty associated  with  the  patient’s  original  name  may  be  the 
attribute  which  the  patient  is  trying  to  deny  or  obscure. 
Alternatively  the  patient  may  try  to  manipulate  one  or 
another  of  these  attributes  to  achieve  some  change  in  per- 
sonal identity.  The  patient  may  be  consciously  deceitful  or 
may  believe  the  name  given  is  real  in  gratification  of  some 
psychic  purpose.  Every  experienced  clinician  can  readily 
recall  a series  of  patients  who  have  used  a false  name  or 
withheld  a name;  in  12  years  in  a homeless  health  center,  I 
have  seen  more  than  100.  Although  these  syndromes 
seemingly  are  heterogeneous,  they  can  be  grouped  into  8 
discrete  types.  The  following  brief  case  histories  present 
these  types,  discuss  some  of  the  implications,  and  com- 
ment on  the  overarching  circumstances  of  names  in  the 
medical  relationship.  These  8 are  not  necessarily  the  same 
as  the  John  Doe  syndrome  described  in  the  emergency 
room  literature  although  there  is  some  overlap.3 

Alias 

A 55-year-old  man  who  had  chronic  stable  angina 
after  a bypass  developed  unstable  angina.  After  attempts 
to  retrieve  old  records  proved  unsuccessful,  he  reluc- 


tantly revealed  that  he  was  using  an  alias  supplied  by  the 
federal  witness  protection  program.  The  program  did 
supply  records,  blinded  to  name,  hospital,  and  date. 

Because  this  patient  had  a reasonable  fear  of  death  if 
his  true  name  were  revealed,  a physician  should  aid  the 
patient  by  maintaining  confidentiality  from  all  who  have 
no  need  to  know  of  the  existence  of  the  alias.  This  class 
includes  those  whose  use  of  a false  name  is  a result  of 
factors  external  to  the  medical  system.  When  the  system 
needs  to  reference  data  under  the  old  name,  ensuing  dif- 
ficulties affect  necessary  care. 

Pseudonym 

A 23-year-old  woman  registering  for  her  first  visit  as 
“Mary  Smith”  had  a black  eye  and  multiple  bruises  on 
her  torso.  She  spoke  openly  about  her  reasons  for  using 
a pseudonym:  “My  boyfriend  did  this.  He  said  that  if  I 
went  to  a doctor  he  would  do  it  again  twice  as  bad.” 

The  frightened  victim  of  abuse  might  use  a pseudo- 
nym when  seeking  medical  care.  A gang  member  joins 
this  group  when  a medical  institution  assigns  the  patient 
a pseudonym  to  reduce  the  chances  of  a repeat  assault. 
Physicians  need  to  be  alert  to  patterns  of  injury,  age,  or 
gender  in  trauma  victims  likely  to  use  a false  name.  If 
the  use  of  a false  name  is  noted  in  the  chart,  the  victim 
can  later  uncover  the  pseudonym  and  use  the  medical 
records  to  prosecute  the  criminals  who  caused  the  injury. 
Also,  the  use  of  the  false  name  may  lead  to  misconcep- 
tions concerning  family  and  group  identity.  Because 
these  problems  occur  frequently  and  legal  issues  sur- 
round the  use  of  the  false  name,  a body  of  practice  con- 
cerning these  issues  has  arisen.4  An  open  attitude  by 
clinicians,  cooperation  with  the  patient,  use  of  a “John 
Doe”  label  or  numbered  samples,  and  an  “also  known 
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as”  code  on  charts  and  appointment  books  can  facilitate 
care  while  leaving  open  a route  for  later  use  of  the 
patient’s  charts  in  legal  proceedings. 

Manipulator 

A 50-year-old  man  who  had  been  cut  on  the  job  was 
given  cash  by  his  employer  who  instructed  him  to  pay  for 
his  medical  care  without  revealing  his  real  name  lest  the 
employer’s  insurance  rates  go  up.  The  patient’s  refusal  to 
tell  what  industry  he  worked  in  or  what  might  have  con- 
taminated his  wounds  could  have  compromised  his  care. 

The  difficulties  in  caring  for  manipulative  patients 
should  not  be  a barrier  to  achieving  necessary  objec- 
tives. These  patients,  in  seeking  to  limit  the  clinician’s 
access  to  identifying  data,  may  be  reluctant  to  undergo  a 
complete  examination,  submit  samples  for  testing,  or 
pay  for  services.  The  prudent  physician  should  note  the 
use  of  a false  name  on  the  chart,  offer  an  appropriate 
range  of  services,  and  give  the  patient  an  opportunity  in 
the  future  to  set  aside  the  false  name. 

Fraud 

A 22-year-old  man  underwent  a complex  hospital 
stay  for  a new  onset  of  ulcerative  colitis.  On  his  22nd 
hospital  day,  a frequent  visitor  revealed  that  he  had 
loaned  the  patient  his  insurance  card,  which  provided  for 
21  days  of  paid  hospital  care  per  year.  The  patient’s  care 
may  have  been  altered  by  the  cardholder’s  past  medical 
records  at  that  hospital. 

The  fraudulent  patient’s  care  is  a challenge  because  the 
trust  inherent  in  a physician-patient  bond  may  be  broken. 
Fraudulent  patients  probably  are  more  common  than  their 
detection.5  As  our  medical  system  increasingly  evolves 
into  a world  of  haves  and  have-nots,  the  financial  offices 
will  screen  more  intensively,  thereby  increasing  detection 
of  fraudulence.  Drug  seekers  and  patients  with  highly 
stigmatized  conditions  may  practice  fraud  to  conceal 
their  identities  or  to  get  access  to  the  system.  The  physi- 
cian’s ethical  code  requires  that  essential  care  be  provid- 
ed; moreover,  physicians  should  take  systemic  action  so 
that  people  with  life-threatening  illnesses,  pain,  or  conta- 
gious conditions  do  not  feel  pressed  into  fraud.  The 
physician  must  document  fraud  and  cooperate  with  its 
prosecution  so  that  the  burden  of  payment  is  not  shifted 
to  honest  people. 

Psychotic 

A 35-year-old  man  sought  care  at  a homeless  health 
center  for  an  infected  foot  blister.  He  recorded  his  name 
as  an  unpronounceable  glyph,  which  was  a pair  of 
arcane  symbols  drawn  as  a picture.  The  foot  healed  with 
routine  care.  All  the  resources  of  the  homeless  health 
center  were  necessary  to  establish  the  new  identity  and 
provide  him  access  to  housing,  disability  payments,  and 
medications.  He  now  lives  in  a secure,  clean  environ- 
ment where  similar  complications  have  been  avoided. 


Cases  of  psychotic  patients  who  obscure  their  past 
identities  with  a new  name  present  many  difficulties 
because  medical  history,  genetic  association,  and  family 
ties  are  blocked.  Delusions  involved  with  identity  are 
common  in  psychiatry.  Psychotic  patients  develop  med- 
ical conditions  which  require  care  before  their  delusions 
can  be  removed.6  The  prudent  physician  should  consult 
and  cooperate  with  a psychiatrist  in  these  cases  and 
work  with  the  courts  and  families,  when  they  are  known, 
to  get  substituted  judgment  to  improve  compliance.  7 
With  a realistic  and  understanding  attitude  the  physician 
can  increase  the  odds  of  a good  outcome. 

Amnestic 

A 43-year-old  man  developed  complete  amnesia  for 
all  the  facts  of  his  identity.  During  a lengthy  hospitaliza- 
tion, punctuated  by  seizures,  he  was  identified  as  a trav- 
eling salesman  who,  deciding  to  break  his  dependency 
on  the  bezodiazapams  he  acquired  from  multiple  physi- 
cians, voluntarily  terminated  his  intake.  Other  causes  of 
amnesia  were  ruled  out. 

The  amnestic  patient  may  claim  no  name  or  can  fab- 
ricate a name.  Amnesia,  though  relatively  rare,  has  pro- 
voked a medical  and  lay  literature  out  of  proportion  to 
its  frequency.8  Differentiated  from  dementia  and  deliri- 
um, amnesia  has  an  organic  cause  in  most  cases. 
Because  these  causes  vary  greatly  and  are  potentially 
lethal  yet  treatable,  the  amnestic  patient  is  an  exciting 
challenge  for  the  clinical  team.  These  patients,  anxious 
to  work  together  with  the  team,  fit  into  the  accepted  par- 
adigm of  diagnosis  and  cure.9  The  long-term  challenge 
for  the  clinician  is  to  aid  the  patient’s  reintegration  into 
his  or  her  personality  and  society. 

Medical  Factitioner 

A 38-year-old  man  announced  his  chief  complaint,  “I 
need  to  get  my  pancreas  cut  out,”  at  the  same  homeless 
health  center  where  he  had  been  diagnosed  with  pancreati- 
tis 12  years  prior.  He  gave  a history  of  at  least  30  hospital- 
izations in  various  cities.  Attempts  to  retrieve  records 
revealed  that  he  had  used  other  names  elsewhere  in  the 
prior  two  years.  When  confronted  with  this,  he  decompen- 
sated and  required  involuntary  psychiatric  commitment. 

Patients  with  a mind-body  identity  discordance  who 
use  false  names  are  the  obverse  of  the  amnestic  patients 
in  that  they  are  a very  bad  fit  with  the  medical  paradigm. 
Their  chief  concern  is  to  have  a procedure  for  a diagno- 
sis for  which  they  may  have  fabricated  exam  and  labo- 
ratory findings.  Multiple  procedures  involving  multiple 
organ  systems  often  are  completed  by  an  obliging  med- 
ical system  before  some  clinician  perceives  the  pattern. 
Some  of  these  patients,  having  a totally  factitious  dis- 
ease, are  given  a diagnosis  of  Munchhausen’s  syndrome. 

Because  the  previously  cited  patient  had  found  a 
means  through  alcohol  use  to  induce  organic  illness,  he 
does  not  meet  criteria  for  Munchhausen’s,  but  the  patient’s 
peripatetic  behavior,  his  use  of  a false  name,  and  his 
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search  for  an  invasive  procedure,  do  fit  the  pattern.10  The 
greatest  threat  to  these  patients  is  that  the  medical  sys- 
tem, seeking  to  comply  with  their  cry  for  help,  will  sub- 
ject them  to  invasive  procedures,  with  the  attendant  com- 
plications. If  the  behavior  can  be  explained  to  the  patient, 
complications  can  be  avoided.  The  use  of  multiple  or 
factitious  names  can  be  a valuable  clue  to  the  problem. 
The  medical  and  social  ramifications  of  Munchhausen’s 
are  severely  disabling  and  best  addressed  with  psychi- 
atric consultation." 

Renamed 

A 40-year-old  genotypic  male,  phenotypic  female 
had  used  a name  interchangeable  between  genders  (such 
as  Pat)  for  many  years.  She  came  to  her  neighborhood 
homeless  health  center  with  the  request,  “I  need  more 
hormones  to  keep  from  aging.”  She  had  lived  for  22 
years  as  a woman,  performing  as  a cross  dresser  in  a skid 
row  nightclub  and  working  in  the  sex  industry.  After  she 
was  advised  not  to  use  female  hormones  because  of  ele- 
vated liver  enzymes,  she  took  three  birth  control  pills  a 
day  for  the  next  three  weeks,  from  packages  obtained 
privately.  She  was  taken  to  the  hospital  in  fulminant 
hepatic  failure  and  died. 

The  transsexual  is  only  one  type  of  renamed  patient, 
although  the  most  prominent  one.  Some  patients  use  two 
names  in  two  different  niches,  including  people  in  the 
community  of  gender-identity  bending  who  may  have  a 
“street  name”  and  continue  to  use  their  given  name  at 
work  and  in  their  families.  Some  of  these  people  need 
special  care  from  the  medical  system  as  the  result  of 
gender-identity  changes.  The  prudent  physician  will 
refer  patients  to  clinics  with  special  multi-disciplinary 
teams  trained  to  care  for  this  rare  but  complex  type.12 
Issues  will  arise  outside  the  gender  change  which  can 
impact  on  any  physician.  For  example,  these  patients 
frequently  suffer  from  violence  inflicted  upon  them  and 
end  up  in  the  trauma  system.  Open  acceptance  of  the 
problems  among  transgendered  people  will  improve 
communication  and  patient  care.13  On  the  other  hand, 
not  all  transgendered  and  renamed  people  use  hormones 
or  surgery. 

Discussion 

In  surveying  the  diversity  and  complexity  of  the 
phenomenon  of  patients’  use  of  false  names  several 
questions  arise.  Are  8 classes  enough  to  encompass  the 
different  types  of  false  names?  Are  all  these  classes 
necessary  to  encompass  the  different  types?  Is  there 
any  utility  to  identifying  these  phenomena  together  as 
a syndrome?  Is  there  any  unifying  principle  behind 
these  classes? 

Given  the  variables,  these  classes  are  both  necessary 
and  sufficient.  Patients  are  pursuing  different  motives, 
using  differing  means  and  achieving  various  ends  as 
they  manipulate  the  different  attributes  of  personal 
names.  Concealment  is  a feature  of  aliases,  the  Munch- 


hausen’s  variants,  the  fraud,  and  the  psychotic.  The  other 
four  types  are  open  in  varying  degrees  about  the  use  of 
the  pseudonym.  For  the  four  conditions  which  have  pri- 
mary psychiatric  or  neurologic  features,  namely  the  psy- 
chotic, the  renamed,  the  amnestic,  and  the  Munch- 
hausen’s, the  use  of  the  altered  name,  or  namelessness, 
is  inherent  in  the  condition  while  the  other  four  have  fac- 
tors extrinsic  to  their  conditions  which  prompt  the  adop- 
tion of  the  new  name.  Another  categorization  of  the  8 
groups  into  2 arises  out  of  the  driving  motive,  gainseek- 
ing. The  fraud,  the  renamed,  the  medical  factitioner,  and 
the  manipulator  seek  to  gain  some  medical  intervention 
while  the  other  groups  seek  some  non-medical  advan- 
tage such  as  escape  or  group  reassignment.  Thus,  within 
3 choices — concealed  or  not,  inherent  or  not,  and  gain- 
seeking or  not — there  are  8 classes. 

Differentiation  is  required  among  these  categories 
because  the  different  syndromes  call  for  different 
responses.  To  cite  only  two  obvious  examples,  a 
prospective  sex-change  operation  would  be  contraindi- 
cated for  a patient  with  Munchhausen’s,  and  a psychotic 
who  believed  he  was  in  the  witness  protection  program 
would  require  completely  different  handling  than  a gen- 
uine alias  user.  The  judicial  system’s  interest  in  detect- 
ing the  use  of  aliases  and  certifying  the  legal  status  of 
name  changes  is  useful  merely  to  call  attention  to  the 
fact  that  a variety  of  different  syndromes  exist  to  which 
the  clinician  can  be  alerted.  The  compilation  of  false 
name  syndromes  with  a systematic  classification  system 
presented  here  provides  a differential  diagnosis  of  the 
causes  of  false-name  use.  As  soon  as  one  of  these  syn- 
dromes is  identified,  the  prudent  physician  is  alerted  to 
search  for  the  presence  of  false  names. 

The  unifying  principle  in  these  seemingly  diverse 
phenomena  of  patients  who  use  false  names  in  the 
medical  context  takes  us  back  to  the  fundamental  pur- 
poses of  names  in  human  society.  The  name  is  the  iden- 
tifier, the  badge  of  allegiance  to  family  and  group,  and 
even  a surrogate  for  identity  itself.  We  are  given  our 
name  at  birth,  and  sometimes  take  on  additional  names 
at  crucial  junctions  in  life.  We  may  change  our  name 
when  we  marry  or  change  religious  faiths.  We  respond 
to  our  name  as  a call  and  sign  it  on  our  contracts.  Our 
gravestone  is  inscribed  with  our  name  when  we  die.  We 
sign  it  on  our  contracts.  When  we  lose  credibility  or 
damage  our  reputation  we  say  we  have  lost  it.  In  a 
medical  context  the  patient  who  uses  a false  name  is 
marked  as  having  a problem  in  one  of  these  aspects  of 
human  society.  The  clinician  must  be  alert  to  the  possi- 
bility of  false  names  and  able  to  manipulate  the  attrib- 
utes of  names  as  they  relate  to  patients  in  order  to  pro- 
vide comprehensive  care. 
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Physician-Hastened  Death: 
Blessing  or  Curse? 

Some  time  ago,  I visited  the  Museum  of  Tolerance  in 
Los  Angeles.  I was  reminded  that  the  Nazis  did  not 
begin  by  killing  Jews,  homosexuals,  or  dissidents.  They 
began  by  killing  those  with  physical  or  mental  disabili- 
ties, first  with  drugs  and  then  with  gas.  This  program 
was  the  physical  and  psychological  preparation  for  the 
Holocaust.1,2  Opposition  came  mainly  from  clergy. 
Sadly,  there  was  no  organized  opposition  from  physi- 
cians, many  of  whom  were  Nazi  party  members.  A pro- 
gram that  was  the  precursor  to  monstrous  evil  deserves 
intense  scrutiny,  especially  if  the  recent  euthanasia 
movement  has  dubious  aspects.3,4 

The  lead  article  in  your  June  1997  issue5  advises  what 
to  do  “...if  the  practice  of  physician-hastened  death 
becomes  legal.”  Is  it  proper  to  advise  physicians  how  to 
commit  a crime,  trusting  that  they  will  take  the  advice 
only  if  the  law  is  changed?  The  article  suggests  that 
death  certificates  list  the  underlying  disease  as  the  cause 
of  death,  i.e.,  that  they  be  falsified.  If  hastening  death  is 
laudable,  why  conceal  it? 

The  article5  advises  that  a second  opinion  be  obtained 
from  one  expert  in  palliative  care,  but  not  from  one  expert 
in  the  disease  in  question,  or  that  slides  be  reviewed  by  a 
second  pathologist.  Thus  the  diagnosis  of  a fatal  disease 
need  not  be  confirmed  in  ways  that  physicians  would 
demand  if  they  were  the  patients.  Mental  competence  is 
mentioned,  but  not  psychiatric  consultation  to  confirm 
mental  competence  and  rule  out  depression. 

The  usual  criterion  of  six  months  of  expected  life  is 
used.5  In  20  years  of  medical-oncology  practice,  I saw 
many  patients  who  defied  my  predictions.  Had  we  “euth- 
anized” them,  we  never  would  have  discovered  our  error. 
A procedure  that  causes  death,  but  in  which  errors  cannot 
be  detected,  frightens  me.  That  it  does  not  frighten  some 
members  of  ethics  committees  frightens  me  more. 

Predictions  of  life  expectancy  are  uncertain.6,7  In  one 
study,6  about  55%  of  cancer  patients  predicted  to  live  less 
than  12  months  lived  one  year,  15%  lived  two  years,  and 
3%  lived  three  or  more  years.  These  patients  had  cancers 
that  were  confirmed  by  experienced  pathologists  and 
were  not  amenable  to  therapy,  but  about  one  in  five  lived 
notably  longer  than  predicted.  Predictions  of  survival 
would  be  even  less  reliable  with  more  treatable  diseases 
diagnosed  less  expertly.  Had  the  patients  been  “eutha- 
nized,” errors  in  prediction  would  not  have  been  detected. 

In  two  decades  of  practicing  and  teaching  medical 
oncology  in  a county  hospital,  I saw  only  one  possible 
suicide,  and  this  in  a patient  who  had  used  drugs  before 
becoming  ill  and  whose  overdose  may  have  been  acci- 
dental. Not  once  in  all  this  time  did  a patient  ask  about 
assisted  suicide  or  euthanasia.  It  seems  unlikely  that  my 


personality  and  the  personalities  of  the  scores  of  fellows 
and  residents  were  all  so  forbidding  that  no  patient  dared 
to  mention  this  subject.  A more  likely  explanation  is  that 
our  public  teaching  hospital  and  clinic  provided  a setting 
where  cost  was  much  less  a factor  than  elsewhere.  This  is 
borne  out  by  the  fact  that  in  Britain,  where  palliative  care 
is  free,  only  one  request  for  euthanasia  was  received  from 
about  1800  AIDS  patients  in  hospice.8  Polls  show  that 
40%  of  Americans  would  hasten  their  deaths  to  avoid 
being  a burden  on  others,  while  only  14%  would  do  so  to 
end  their  own  pain.9  If  we  cannot  do  as  well  as  the  under- 
funded British  National  Health  Service,  but  respond  to 
fear  of  being  a burden  by  killing  the  patient,  what  does 
that  say  about  us  as  physicians  and  human  beings? 

Physicians  are  at  least  as  afraid  as  others  of  death  and 
disability,  as  shown  by  their  tendency  to  rate  disabled 
patients’  quality  of  life  lower  than  patients  themselves 
rate  it.10-12  Physicians’  urge  to  be  in  control  is  threatened 
by  death,  the  final  proof  that  we  are  not  in  control.  These 
fears  may  be  projected  onto  the  patients.  It  then  becomes 
unclear  whether  we  wish  to  hasten  their  death  in  order  to 
relieve  their  suffering  or  our  own  uneasiness. 

A good  definition  of  intelligence  is  the  capacity  to 
learn  from  experience.  Have  we  learned  nothing  from 
2500  years  of  tradition  (“I  will  give  no  deadly  medicine 
to  anyone  if  asked,  nor  suggest  any  such  counsel”)? 
Have  we  learned  nothing  from  psychiatry  about 
repressed  fears  and  projection?  Have  we  learned  nothing 
from  the  hospice  movement  about  adequate  palliative 
care?  Have  we  learned  nothing  from  the  Netherlands, 
where  more  than  1000  patients  annually  are  “eutha- 
nized” without  their  explicit  consent,  and  where  psychi- 
atric illness  is  now  an  acceptable  cause  for  euthanasia?13 
Have  we  learned  nothing  from  the  Holocaust,  the  most 
terrible  lesson  in  history?  If  so,  are  we  intelligent  enough 
to  survive  as  a profession?  Do  we  deserve  to? 

DAVID  C.  STOLINSKY,  MD 

Room  10-420, 1200  N.  Slate  Street 

Los  Angeles,  California  90033 
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Reply  to  Dr.  Stolinsky 

Dr.  Stolinsky  raises  many  complex  points,  and  we  can 
only  respond  briefly  to  some  of  them  or  risk  submitting 
another  lengthy  paper.  Regarding  the  Holocaust  experi- 
ence, it  seems  to  us  that  any  moderately  dispassionate 
examination  of  that  terrible  time  in  history  reveals  that  the 
analogy  is  of  very  limited  applicability.  The  Nazis  did  not 
slide  down  any  slippery  slope;  they  started  in  a cesspool 
at  the  bottom,  with  their  genocidal  ideology  in  place,  and 
proceeded  from  there.  Does  any  reasonable  person  really 
believe  that  the  American  medical  profession,  or  even  our 
political  leaders,  harbor  such  horrible  hidden  goals? 

A more  careful  reading  of  our  article  and  guidelines 
should  show  that  we  did  not  “advise  physicians  how  to 
commit  a crime.”  Nor  did  we  intend  to  imply  that  assist- 
ed dying  is  “laudable.”  Per  our  harm-reduction  perspec- 
tive, we  recognized  that  assisted  dying  is  a practice 
which  sometimes  occurs  as  an  unfortunate  but  compas- 
sionate last  resort,  regardless  of  what  we  or  others 
“advise.”  Thus  we  offered,  in  concert  with  more  than 
100  reviewers  from  ethics  committees  throughout  the 
San  Francisco  Bay  Area,  some  procedural  safeguards  to 
help  ensure  that  such  events  would  not  occur  unneces- 
sarily. And  if  the  guidelines  were  followed,  with  the  rec- 
ommended consults  and  committee  review,  a physician 
could  hardly  be  accused  of  “concealing”  the  practice.  He 
or  she  could  be  accused,  however,  of  trying  to  keep  legal 
authorities  out  of  the  details  of  clinical  practice — a gen- 
eral goal  many  if  not  most  physicians  probably  share. 

Regarding  confirmation  of  terminal  status,  assess- 
ment of  mental  state,  and  predictions  of  life  expectancy, 
these  details  were  indeed  widely — and  sometimes  heat- 
edly— debated  in  the  process  of  developing  the  guide- 
lines. We  admit  that  no  such  policies  or  guidelines  are 
perfect.  Our  group  attempted  in  each  case  to  reach  as 
much  of  a consensus  on  these  details  as  possible  and  to 
decide  by  majority  vote  where  consensus  was  unobtain- 
able. Those  who  object  that  no  safeguards  will  be  suffi- 
cient have  less  faith  in  the  competency  and  ethical  stan- 


dards of  the  average  physician  (and  consultants)  than 
our  group.  And,  we  must  add,  to  insist  on  “perfect”  pol- 
icy is  the  same  as  insisting  on  none. 

As  for  the  problem  of  the  cost  of  medical  care  and  the 
lack  of  insurance  coverage  for  it,  we  are  in  full  agree- 
ment with  Dr.  Stolinsky  that  this  is  a problem  which  rep- 
resents a great  national  failure.  But  we  differ  in  feeling 
that  it  is  unjustifiable  to  hold  today’s  patients  hostage  to 
that  societal  failing.  While  we  continue  to  advocate  uni- 
versal access  to  health  care,  in  the  meantime  we  must 
also  address  the  needs  of  those  few  patients  whose  suf- 
fering is  intolerable  to  them. 

As  Dr.  Stolinsky  observes,  most  physicians  are 
indeed  as  fearful  and  conflicted  about  death  as  anyone 
else.  But  we  believe  that,  rather  than  hastening  death  to 
relieve  their  own  “uneasiness,”  physicians  currently  are 
more  likely  to  prolong  a patient’s  life  by  any  means  pos- 
sible, even  if  that  entails  ignoring  advance  directives. 
Unfortunately,  widespread  experience  and  published 
research  support  that  perspective. 

Finally,  we  differ  with  Dr.  Stolinsky’s  selective  read- 
ing of  literature  on  the  Netherlands’  experience,  and  with 
his  implicit  interpretation  of  the  Hippocratic  Oath  as  hav- 
ing an  ironclad  impact  on  actual  clinical  practice.  By 
strict  interpretation  of  that  Oath,  the  widespread  use  of 
opiates,  and  not  only  in  the  “terminal  sedative”  manner 
now  explicitly  noted  as  acceptable  by  the  AMA  and  the 
Supreme  Court,  would  be  proscribed  as  the  giving  of  a 
“deadly  medicine.”  In  any  event,  it  can  be  observed  that 
most  people  who  invoke  Hippocrates  do  so  selectively. 

The  most  positive  side  effect  of  the  assisted  dying 
debate  to  date  has  been  a focus  on  improving  many 
aspects  of  palliative  and  other  end-of-life  care.  That 
focus  is  overdue  and  must  be  supported.  Still,  there  is 
much  evidence  that  some  patients  do  in  fact  request  a 
hastened  death,  including  in  settings  where  financial 
considerations  are  not  an  issue.  Since  some  physicians 
apparently  do  hasten  death  in  some  manner  in  those  few 
cases  where  it  seems  an  appropriate,  if  tragic,  last  resort, 
we  felt  that  some  guidelines  should  be  offered  for  those 
who  do  choose  to  act  in  accordance  with  their  own  pro- 
fessional and  personal  standards  of  medicine  and  com- 
passion. “Tolerance”  is  indeed  a central  part  of  our  per- 
spective. None  of  us  know  how  our  own  final  weeks  and 
days  will  unfold,  and  it  seems  unwise  to  arbitrarily  limit 
our  options  at  the  time  of  this  most  critical  life  passage. 

STEVE  HEILIG.  MPH 

Bay  Area  Network  of  Ethics  Committees 

San  Francisco  Medical  Society 

ROBERT  BRODY,  MD 

San  Francisco  General  Hospital 
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Lessons  From  the  Practice 


A New  Perspective  on  the  Gatekeeper  Role 

JOAN  E.  RUBINSTEIN,  MD 


This  is  the  story  of  how  I got  authorization  for  my 
patient  to  see  the  specialists  at  U.C.  San  Francisco. 
About  three  years  ago,  Mrs.  B.  had  an  episode  of 
angioedema  while  recovering  from  a surgical  procedure. 
She  did  well  for  several  months,  then  had  another 
episode  after  starting  an  ACE-inhibitor  for  newly  diag- 
nosed hypertension.  The  medication  was  changed,  but 
over  the  next  two  years  episodes  of  angioedema  became 
more  frequent  and  also  more  severe,  resulting  in  increas- 
ingly more  frequent  visits  to  our  local  emergency  room. 
We  went  through  the  usual  diagnostic  and  therapeutic 
maneuvers:  physicals,  histories,  diaries,  special  diets, 
and  follow-up  of  even  the  most  trivial-seeming  symp- 
toms. I referred  Mrs.  B.  to  a respected  local  allergist, 
who  was  equally  unsuccessful  at  identifying  a specific 
trigger  or  devising  effective  prophylaxis. 

A routine  developed.  Mrs.  B.  would  develop  swelling 
of  the  face  and  tongue,  self-inject  with  epinephrine,  then 
present  to  the  emergency  room  in  severe  distress.  She 
would  stay  for  several  hours,  receiving  more  adrenergic 
agents,  antihistamines,  steroids,  H2  blockers,  and  what- 
ever other  nostrums  our  emergency  department  could 
devise,  and  after  a suitable  response  she  would  be  dis- 
charged with  instructions  to  contact  me  for  follow-up 
within  a few  days.  I began  to  find  these  visits  an  embar- 
rassment. Medically,  I had  run  out  of  magic  bullets,  and 
so  had  my  local  consultant.  Mrs.  B.  and  I would  chat 
about  our  families,  I would  express  my  sympathy,  and 
she  would  go  merrily  if  somewhat  nervously  on  her  way. 
Both  of  us  waited  for  the  other  shoe  to  drop. 

It  was  time  for  drastic  measures.  I mustered  all  the 
appropriate  medical  records  and  asked  my  referral  secre- 
tary to  contact  the  patient’s  health  plan  for  authorization 


to  send  the  patient  to  the  nearest  university  allergy  ser- 
vice. We  included  as  many  alarming  words  as  we  could 
in  our  request,  words  such  as  “life-threatening,”  that  I 
hoped  would  get  the  attention  of  the  health  plan  adminis- 
trators. I faxed  copies  of  all  of  the  tests  and  consultations. 
Maybe  I should  have  pointed  out  that  Mrs.  B.’s  emer- 
gency room  bill  was  already  in  the  thousands  of  dollars. 
In  any  case,  I got  back  a faxed  denial,  with  the  statement 
that  the  patient  could  be  seen  by  a local  allergist. 

Things  were  quiet  for  about  a month.  Then  in  my 
mailbox  at  the  hospital  was  yet  another  illegible  emer- 
gency department  report  and,  two  days  later,  there  was 
Mrs.  B.  in  the  office.  Enough  is  enough,  said  I;  the  pri- 
mary care  physician  needs  to  rattle  someone’s  cage.  I 
called  the  health  plan  myself,  and,  after  wending  my  way 
through  two  operators  and  two  voice  mail  systems,  I was 
connected  to  the  medical  director’s  answering  machine. 

Imagine  my  delight  when  a fax  arrived  the  next  day 
indicating  my  request  had  been  approved.  I gave  myself 
a pat  on  the  back  and  decided  that  what  everyone  said 
was  true — the  doctor  just  had  to  get  on  the  phone  her- 
self and  make  a little  noise.  Mrs.  B.  chanced  to  come  by 
the  office  with  a plate  of  cookies  and  I excitedly 
explained  that  we  had  been  given  authorization  to  send 
her  to  the  university. 

She  looked  genuinely  pleased.  “You  know,”  she  said,  “I 
just  heard  from  my  son.  He  works  in  Washington  as  a chef 
for  the  President.  He  was  so  worried  about  me  that  he  was 
telling  someone  at  work  about  my  problem,  and  they  said, 
‘Donna  Shalala  is  going  to  hear  about  this!  What’s  the 
name  of  that  HMO?  Who  is  that  medical  director?”’ 

Yup,  assertiveness  from  the  gatekeeper — that’s  what 
makes  this  system  run. 


(Rubinstein  JE:  A New  Perspective  on  the  Gatekeeper  Role.  West  J Med  1 998;  1 69:324) 


Dr.  Rubinstein  is  in  private  practice  in  Fowler.  California. 

Reprint  requests  to  Joan  E.  Rubinstein.  MD,  9451  S.  Claremont.  Fowler.  California.  93625. 
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Mother  and  Child 

( Central  Park , summer  1996) 

In  the  midst  of  chemotherapy, 

resistance  is  the  big  issue:  my  mother  has  lost  hers, 

so  the  doctors  tell  us  to  be  careful  of  crowds, 
children,  coughs  and  sneezes.  No  fresh  vegetables. 

No  restaurant  foods,  they  say.  But  hugs  are  OK, 
and  even  kisses  on  the  cheek.  I believe  them. 

My  older  brother  has  a different  idea. 

He  thinks  we  can  do  more, 

that  we  can  keep  her 

germ-free.  So  he  asks  me  not  to  use 

her  bathroom,  her  sink,  and  especially  not 

to  get  in  bed  with  her. 

I remember  his  warnings  as  I find  a place 

to  sit,  here  in  Central  Park,  and  watch  tiny  beetles 

crawl  near  my  shorts,  then  burrow  into  the  thick  bark  of  a trunk, 

seeking  a home.  My  belly  settles  into  a cross-legged  lap, 

and  everything  rearranges  itself  once  more. 

Limbs  nudge  and  kick  inside  me,  push  against 
stomach,  pelvis,  ribs.  I lean  into  the  trunk 
as  the  baby  finds  her  way  around  me.  She  sleeps, 
turns,  sleeps  a little  longer.  And  because  sleep  comes 
hard  and  slowly  for  me  now,  I broke 

my  brother’s  rules  last  night,  climbed  into  bed 
with  Mother  just  seconds  after  she  whispered  the  offer. 

I settled  into  one  position,  then  another,  thinking, 

I know  so  little  about  this  child. 

I could  smell  what  the  doctors  warned  us  about:  the  preservatives 
which  kept  Mother’s  bone  marrow  intact  before  the  transplants. 

I called  it  sweet  as  it  soothed  me  to  sleep, 

and  I imagined  her  growing  stronger  from  inside. 

I want  my  child,  still  building  her  own  blood, 
to  sleep  close  to  her  grandmother,  to  hear  another  heart 
beating  through  linen  sheets. 

When  I rose  to  leave  the  room,  I was  not 
thinking  of  germs,  illness,  resistance.  I thought  only 
of  our  three  bodies,  while  mine,  awkward, 
off-balance,  tried  to  slip  gently  from  the  mattress, 
as  mother  and  child  slept  on. 

Kate  Reavey 
Sequim,  Washington 
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Family  Practice 

SOUTHWEST 

WASHINGTON 

Northwest  Pcrmanente,  PC.,  a stable, 
physician-managed  multispccialtv  group 
of  over  620  physicians  providing  quality 
care  to  430,000  members  of  Kaiser 
Pcrmanente  in  Oregon  and  Southwest 
Washington,  has  excellent  opportunities 
for  board  certified  or  eligible  family 
physicians.  Our  medical  offices  in 
Vancouver,  Washington  have  an  outpa- 
tient clinical  position  that  includes  some 
urgent  care;  and  our  group  in  Longview 
has  an  opening  for  an  FP  with  or  without 
013  skills. 

Our  program  offers  a professionally  stim- 
ulating practice  in  one  of  the  most 
successful  managed  care  systems  in  the 
country.  We  also  offer  a competitive 
salary  (signing  bonus  for  Longview),  and 
a full  benefits  package  including  a gen- 
erous retirement  program,  professional 
liability  coverage,  sabbatical  leave  and 
more.  To  receive  additional  information, 
please  forward  inquiry  and  CV  to: 
W.J.  Clark,  Director  of  Professional 
Resources,  Northwest  Pcrmanente,  PC., 
500  NK  Multnomah,  Suite  100, 
Portland,  OR  97232-2099.  (800)  813-3763. 
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IDAHO 


Make  One  Of  America's 
Best  Places  to  Live 
Even  Better. 


Where  You'll  Work. 

Primary  Health,  Idaho's  largest,  fastest -growing  integrat- 
ed health  care  system  whose  network  of  family  medicine 
immediate  care  centers,  by-appointment  family  practi- 
tioners, pediatricians  and  OB/GYNs  serves  beautiful 
southern  Idaho 

Where  You'll  Live. 

In  a great  place  to  raise  a family  with  quality  schools, 
incredible  outdoor  recreation  and  a rural  atmosphere 
close  to  a metropolitan  area  with  a beautiful  performing 
arts  center,  excellent  hospitals  and  professional  sports 

What  You'll  Get. 

The  financial  backing  and  medical  resources  of  a major 
health  care  network  A competitive  salary,  ownership 
options,  flexible  work  and  call  schedules,  professional 
growth,  full  benefits  including  medical  and  dental  and 
much  more 
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CALIFORNIA 

Interim 

P H Y S I C I A N S. 

LOCUM  TENENS 

PERMANENT  PLACEMENTS 

Jim  Ellis  (800)  437-7676 


PHYSICIANS  WANTED 


RENO:  General  Internists.  University  of  Nevada 
School  of  Medicine.  Four  full-time  faculty  posi- 
tions available  January  1,  1999  at  University- 
affiliated  hospitals  and  clinics.  Duties:  adult 
inpatient  and  ambulatory  patient  care;  medical 
resident/student  supervision  and  instruction; 
administrative  duties  including  day-to-day  resi- 
dent supervision  and  scheduling,  committee 
participation,  conducting  morning  report  and 
board  reviews;  teaching  ability/experience  is 
highly  desirable.  Requirements:  MD  or  DO;  BC 
or  within  two  years  of  graduation  from  an 
ACGME-approved  Internal  Medicine  Residency 
Program  (with  a strong  likelihood  of  board  cer- 
tification based  on  academic  record);  must  qual- 
ify for  Nevada  license  and  malpractice;  good 
working  knowledge  of  VA  Medical  Center  and 
for-profit  hospital  systems  related  to  residency 
training  programs.  CV  and  names  of  3 refer- 
ences to  William  Graettinger,  MD,  Search 
Committee  Chair,  University  of  Nevada  School 
of  Medicine,  Department  of  Internal  Medicine, 
1000  Locust  Street  (111),  Reno,  NV  89520, 
(702)  328-1427,  FAX  (702)  328-1769. 

Applications  received  by  December  2,  1998  are 
assured  full  review.  AA/EOE. 


OCCUPATIONAL  MEDICINE  Locum  Tenens 
Pacific  Northwest  - Northwest  Permanente,  PC., 
a physician-managed,  multispecialty  group,  has  a 
full-time,  six-month  to  one-year  locum  tenens 
opportunity  available  for  a Board  Certified  and/or 
residency  trained  occupational  medicine  physi- 
cian or  other  relevant  primary  care  trained  physi- 
cian, at  our  medical  offices  in  Oregon  and 
Southwest  Washington.  Our  Occupational 
Health  Program  has  19  physicians  and  covers 
outpatient  clinics  at  nine  sites  with  65,000  visits 
per  year,  an  Employee  Health  Service,  and  an 
Environmental  Safety  Program  serving  nearly 
6,000  employees.  We  offer  a competitive  salary 
and  benefit  package  which  includes  family  med- 
ical insurance,  paid  time  off,  professional  liability 
coverage,  and  a relocation  allowance.  Please  for- 
ward C.V.  to:  W.J.  Clark,  Director  of  Professional 
Resources,  NORTHWEST  PERMANENTE,  PC., 
500  NE  Multnomah  St.,  Suite  100,  Portland,  OR 

97232-2099.  (800)  813-3763.  EOE. 
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LAKESIDE:  Join  two  board  certified  family  physi- 
cians in  a unique  practice  opportunity-integrated 
health  care  for  women  and  their  families  with  a 
health  plan  focused  on  wellness  through  holistic, 
preventative  programs  including  yoga,  acupunc- 
ture, massage,  stress  management,  etc.  OB  is 
optional,  excellent  and  flexible  call  arrangement, 
teaching  opportunities  also  available.  Brand  new 
beautiful  clinic  with  a unique  design,  compre- 
hensive benefit  package.  Call  Laurie  Myers,  800- 
338-7107  or  fax  CV  414-427-7251  or  e-mail: 
fha@execpc.com 


THE  12TH  ANNUAL  STATE-OF-THE-ART 
ECHOCARDIOGRAPHY.  February  15-18,  1999 
Tucson,  Arizona.  25  Category  1 credit  hours. 
Fees  before  February  1 : $590  for  ACC  members; 
$685  for  non-members;  $490  for  fellows-in- 
training,  residents,  nurses,  physician  assistants, 
and  technologists.  Additional  $50  after  February 
1.  For  information,  call  American  College  of 
Cardiology,  Extramural  Programs,  800-253- 
4636,  ext.  695;  (outside  U.S.  and  Canada,  301  - 
897-5400,  ext.  695);  FAX  301-897-9745. 
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NINTH  ANNUAL  ECHO  HAWAII  1999.  February 
1-5,  1999.  Kohala  Coast,  Big  Island,  Hawaii.  24.5 
Category  1 credit  hours.  Fees  before  January  18: 
$590  for  ACC  members;  $695  for  non-members; 
$495  for  fellows-in-training,  residents,  nurses, 
physician  assistants,  and  technologists.  Additional 
$50  after  January  18.  For  information,  call 
American  College  of  Cardiology,  Extramural 
Programs,  800-253-4636,  ext.  695;  (outside  U S. 
and  Canada,  301-897-5400,  ext.  695);  FAX  301- 
897-9745. 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 
boberto@jeffnet.org. 
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Many  multispecialty  groups  and  hospitals  have  asked 
us  to  recruit  for  over  100  positions  of  various  special- 
ties. Both  permanent  and  locum  tenens.  Send  CV  to: 

Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
Call  (800)  873-0786;  FAX  (800)  705-7943 
email:  weserve@lightspeed.net 
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Locum  Tenens  Network  has  been  taking  the  has- 
sles of  the  paperwork  and  overhead  out  of  practic- 
ing medicine.  Practice  near  home  or  travel  the  coun- 
try. We  will  coordinate  all  your  travel  details  and 
provide  you  with  the  best  occurrence  malpractice 
policy  available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future. 

Call  today!  (800)  333-7828 
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alifornia  Department  of  Corrections 


As  one  of  the  lorgest,  most  unique  ond  stoble  employers  of  heolth  cote 
professionals,  we  currently  have  administrative  opportunities  in  several  locations 
for  California  licensed: 

CHIEF  PHYSICIAN  & SURGEON  (Board  Eligible,  Board  Certified) 

Opportunities  exist  for  Californio  Licensed  Physicians  to  provide  leadership  to  our 
Physician  teams  at  our  Hospifols  & Correctional  Treatment  Centers.  Supervisory 
ond  administrative  experience  required.  Positions  ovoiloble  at:  Richard  Donovan 
Correctional  Facility,  Son  Diego;  California  State  Prison,  Corcoran,  ond  Centinelo 
State  Prison,  Imperial. 

CHIEF  MEDICAL  OFFICER  (Board  Certified) 

Excellent  opportunities  for  Physicians  responsible  for  the  high  standards  of  the 
quality  assurance/manogement  of  the  Medical,  Mental  Health,  Phormocy,  and 
Dentistry  programs  in  our  Correctional  Facilities.  Opportunities  exist  at  High 
Desert  State  Prison,  Susonville. 

CHIEF  PSYCHIATRIST  (Board  Eligible,  Board  Certified) 

In  this  lead  position,  your  prior  supervisory  experience  ond  administrative  back- 
ground are  a definite  asset.  You  will  direct  ond  monoge  our  collegial  team  of  pro- 
fessionals in  one  of  the  following  locations:  Central  Californio  Women's  Facility, 
Chowchilla;  Californio  Substance  Abuse  Treatment  Facility  ond  State  Prison, 
Corcoran;  North  Kern  State  Prison,  Delono;  Wosco  State  Prison,  Wasco;  and  High 
Desert  State  Prison,  Susonville. 

Generous  benefit  plan  with  holidays,  vocation,  professional  liability  coverage, 
possible  24-month  woiver  for  CA  license  pending,  safety  retirement,  medical/ 
dentol/vision  plans  and  much  more. 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  • COLORADO  • IDAHO  • NEW  MEXICO  • UTAH  • WASHINGTON  • WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  programs 
in  Arizona  is  compiled  by  the  Arizona  Medical  Association.  All 
courses  listed  have  been  certified  as  meeting  the  criteria  for 
Category  I of  the  ArMA  CME  Certificate  and  the  AMA  Physi- 
cians Recognition  Award.  To  list  Category  I continuing  med- 
ical education  programs,  please  send  information  to  Arizona 
Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  A Z 8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  sponsoring  the  program. 


CARDIOLOGY 

February  7-11,  1999 — International  Congress  XII  on  Endovascular  Inter- 
ventions. Contact:  Erika  Scott  (602)  266-2200  or  fax  (602)  265-8885. 
www.endovascularcongress.org 

CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses,  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center.  Tucson.  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 

ANESTHESIOLOGY 

November  5-7,  1999 — 11th  Annual  Anesthesiology  Update.  Monterey 
Plaza.  Monterey.  California.  Fri-Sat.  Contact  (916)  734-5390. 

CARDIOLOGY 

January  7-10.  1999 — NewEra  Cardiac  Care:  Innovation  and  Technology. 
Marriott's  Mountain  Shadows  Resort.  Scottsdale  Arizona.  Sponsored  by  the 
Cardiothoracic  Research  &Education  Forum.  Contact:  Aligned  Manage- 
ment Associates,  Inc.  P.O.  Box  23220,  San  Diego  CA  92193  (760)  75 1 - 
8841.  Fax  (760)  751-8842.  www.amainc.com 

January  18-22.  1999 — The  30th  Annual  Cardiovascular  Conference  at 
Snowmass.  Sponsored  by  the  American  College  of  Cardiology.  To  be  held 
at  Snowmass  Conference  Center,  Snowmass,  CO.  23  CME  credits.  Con- 
tact: Registration  Secretary.  Extramural  Programs  Dept.,  American  College 
of  Cardiology.  9111  Old  Georgetown  Rd..  Bethesda,  MD  20814-1699. 
Phone  (800)  253-4636.  ext.695  or  Fax  (301)  897-9745. 

January  29-31,  1999 — Clinical  Nuclear  Cardiology:  Case  Review  With  the 
Experts.  Cardiology  Update  1998.  American  College  of  Cardiology  at  Los 
Angeles.  Thurs.-Sat.  Contact:  ACC  Extramural  Programs  (800)  253-4636. 


February  18-20,  1999 — 19th  Annual  Pathophysiology  & Techniques  of 
Cardiopulmonary  Bypass.  San  Diego  Marriott  Hotel  & Marina.  Spon- 
sored by  the  Cardiothoracic  Research  &Education  Forum.  Contact:  Aligned 
Management  Associates,  Inc.  P.O.  Box  23220,  San  Diego  CA  92193  (619) 
541-1444  or  fax  (619)  541-1447.  www.amainc.com 


DERMATOLOGY 

January  14—17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian, San  Diego,  CA.  Sponsored  by  Continuing  Medical  Education  Asso- 
ciates. To  be  held  at  the  Hyatt  Regency,  La  Jolla,  San  Diego,  CA.  Method: 
AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA,  AAFT.  $575.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800)  993- 
2632  or  (619)  674-5200. 

March  4—7,  1999 — Practical  Dermatology  for  the  Primary  Care  Physician, 
Orlando,  FL.  Sponsored  by  Continuing  Medical  Education  Associates.  To 
be  held  at  the  Buena  Vista  Palace  at  Walt  Disney  World  Village,  Orlando, 
FL.  Method:  AV,  L,  SB.  W.  Thus-Sun.  20  hrs  credit:  AMA,  AOA,  AAFP. 
$575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

May  23-26,  1999 — Practical  Dermatology  for  the  Primary  Care  Physician, 
Las  Vegas,  NV.  Sponsored  by  Continuing  Medical  Education  Associates.  To 
be  held  at  the  Caesars  Palace,  Las  Vegas,  NV.  Method:  AV,  L,  SB.  W.  Sun-Wed. 
20  hrs  credit:  AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


EMERGENCY  MEDICINE 

December  14-18,  1998 — Emergency  Symposium  II.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

February  7-12,  1999 — Emergency  Medicine:  22nd  Annual  UCD  Winter 
Conference.  UC  Davis  at  Hvatt  Regency  Lake  Tahoe,  Incline  Village,  NV. 
Sun-Fri.  24  hrs.  $445.  Contact:  UCD  (916)  734-5390. 

March  1-2, 1999 — Improving  Emergency  Department  Patient  Satisfaction 
and  Reducing  Length  of  Stay.  Las  Vegas.  Nevada  at  Harrah's.  Contact: 
CEME,  5330  Primrose  Drive,  Suite  250,  Fair  Oaks,  CA  95628.  (800)  651- 
2363. 

March  1-5,  1999 — Critical  Care,  Trauma  and  Emergency  Medicine,  37th 
Annual  Symposium.  Sponsored  by  the  University  of  Southern  California 
School  of  Medicine,  Postgraduate  Division.  Caesars  Palace  Hotel,  Las  Ve- 
gas, NV.  27  hrs.  Contact  Associate  Dean,  USC  Postgraduate  Medicine,  1975 
Zonal  Ave„  KAM  307,  Los  Angeles,  CA  90033.  (323)  442-2555  or  (800) 
USC- 1 1 19  or  FAX  (323)  442-2 1 52. 

April  12-13,  1999 — High  Risk  Emergency  Medicine.  Las  Vegas,  Nevada  at 
Harrah’s.  Contact:  CEME.  5330  Primrose  Drive,  Suite  250,  Fair  Oaks,  CA 
95628.(800)  651-2363. 

May  6-7,  1999 — Challenges  in  Pediatric  Emergency  Medicine.  Las  Vegas, 
Nevada  at  Harrah’s.  Contact:  CEME,  5330  Primrose  Drive,  Suite  250,  Fair 
Oaks,  CA  95628.  (800)  651-2363. 

May  13-16,  1999 — Outdoor  Emergency  Medicine,  Scottsdale,  AZ.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Mari- 
ott  Camelback  Inn.  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Thurs-Sun. 
32  hrs  credit:  AMA,  AOA.  AAFP.  $750.  Contact:  Victoria  Gonzales,  P.O. 
Box  27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

May  20-21,  1999 — High  Risk  Emergency  Medicine.  Las  Vegas,  Nevada  at 
Harrah’s.  Contact:  CEME,  5330  Primrose  Drive,  Suite  250,  Fair  Oaks,  CA 
95628.  (800)  651-2363. 

June  3^L  1999 — Improving  Emergency  Department  Patient  Satisfaction 
and  Reducing  Length  of  Stay.  Chicago,  IL  at  the  Holiday  Inn  Chicago 
City  Centre.  Contact:  CEME,  5330  Primrose  Drive,  Suite  250,  Fair  Oaks, 
CA  95628.  (800)  651-2363. 


ENDOCRINOLOGY 

January  23,  1999 — NewEra  in  Diabetes  Management.  Cypress  Foundation  at 
Doubletree  Hotel  at  Fisherman’s  Wharf.  Monterey.  Sat.  7 hrs.  $ 1 05 — $ 1 25. 
Contact:  The  Cypress  Foundation  (831)  455-1008  or  FAX  (831)  455-1060. 

March  5,  1999 — Diabetes  Update:  1999.  UC  Davis  at  Doubletree  Hotel, 
Sacramento,  CA.  Friday.  7 hrs.  $130.  Contact:  UCD  (916)  734-5390. 

March  11-13,  1999 — The  Fourth  International  Conference  on  Continuous 
Renal  Replacement  Therapies.  Hotel  del  Coronado  in  San  Diego,  Cali- 
fornia. Contact:  Shirley  Kolkey,  Complete  Conference  Management,  1660 
Hotel  Circle  North,  #220,  San  Diego,  CA  92108.  (619)  299-6673  or  fax 
(619)  299-6675. 
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ETHICS 

March  3,  1999 — Ethical  Problems  of  Daily  Practice.  UC  Davis  at  Cancer 
Center  Auditorium,  Sacramento.  Wed.  6.5  hrs.  Contact:  UCD  (916)  734- 
5390. 


FAMILY  PRACTICE/PRIMARY  CARE 

January  14-17,  1999 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency,  SF. 
Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO  Box  270469,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

January  14—17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt 
Regency,  SF.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales,  PO 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  11-14,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician.  Continuing  Medical  Education  Associates  at 
Hyatt  Islandia,  San  Diego.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

February  12-14,  1999 — California  Academy  of  Family  Physicians  (CAFP) 
51  st  Annual  Scientific  Assembly.  San  Diego  Concourse,  San  Diego,  CA. 
40  hrs.  Contact:  Clark  Franklin,  CAFP,  114  Sansome  Street,  Suite  1305, 
San  Francisco,  CA  94104-3824.  (415)  394-9121  or  fax  (415)  394-9119. 

February  17-19,  1999 — Annual  Review  in  Family  Medicine:  Controversies 
and  Challenges  in  Primary  Care.  UCSF  at  Cathedral  Hill  Hotel,  SF. 
Wed.-Fri.  16  hrs.  $400.  Contact:  UCSF  Program  Coordinator,  Dept,  of 
Family  and  Community  Medicine  (415)  476-5250. 

February  27-March  2,  1999 — 16th  Annual  OB/GYN  Conference.  OCD  at 
Harrahs  Tahoe,  South  Lake  Tahoe,  NV.  Sat.-Tues.  16  hrs.  $325.  Contact: 
UCD  (916)  734-5390. 

March  27,  1999 — Primary  Care  Gastroenterology.  UC  Davis  at  Cancer  Cen- 
ter Auditorium,  Sacramento,  CA.  Saturday.  Contact:  UCD  (916)  734-5390. 

April  10,  1999 — Primary  Care  Orthopedics,  Lower  Extremities.  UC  Davis 
at  Holiday  Inn  Northeast,  Sacramento,  CA.  Sat.  Contact:  UCD  (916)  734- 
5390. 

April  17,  1999 — Primary  Care  Cardiology.  UC  Davis  at  Cancer  Center  Au- 
ditorium, Sacramento,  CA.  Sat.  Contact:  UCD  (916)  734-5390. 

April  28,  1999 — Mangement  of  Benign  Uterine  Conditions.  UC  Davis  at 
Cancer  Center  Auditorium,  Sacramento,  CA.  Wed.  4 hrs.  $50.  Contact: 
UCD  (916)  734-5390. 

May  14—18,  1999 — Primary  Care  Essentials,  San  Francisco,  CA.  Sponsored 
by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Grand  Hyatt 
on  Union  Square,  San  Francisco,  CA.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  32 
hrs  credit:  AMA,  AOA,  AAEP.  $750.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


INFECTIOUS  DISEASE 

December  10-12,  1998 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace 
Hotel.  San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact:  UCSF 
(415)  476-5208. 

February  5-6,  1999 — Infectious  Disease  Update:  1999.  UC  Davis  at  Hilton 
Hotel,  Sacramento.  Fri-Sat.  Contact:  UCD  (916)  734-5390. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)  476^425 1 . 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


February  1 1-13,  1999 — Epidemiology  and  Prevention  of  Infectious  Diseases: 
Emerging  Infectious  Diseases.  UCSF  at  Crowne  Plaza,  Union  Square.  San 
Francisco.  Thurs-Sat.  14.5  hrs.  $470.  Contact:  UCSF  (415)  476-5808. 

February  21-26,  1999 — Winter  Course  in  Infectious  Diseases,  Snowmass, 
Colorado-25th  Anniversary  Meeting.  Sponsored  by  the  Division  of  In- 
fectious Diseases  and  Geographic  Medicine,  Stanford  University  School  of 
Medicine  and  Research  Institute,  Palo  Alto  Medical  Foundation.  28  hrs. 
$75-$350.  Contact:  Trisha  Mitchell,  Meeting  Coordinator  (800)  535-7814 
or  fax  (215)422-1283. 

INTERNAL  MEDICINE 

March  19-25,  1999 — Internal  Medicine,  San  Diego  CA.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  To  be  held  at  the  Hotel  del  Coron- 
ado, San  Diego,  CA.  Method:  AV,  L,  SB,  W.  Fri-Thurs.  45  hrs  credit: 
AMA,  AOA,  AAFP  $895.  Contact:  Victoria  Gonzales,  P.O.  Box  27049, 
San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  22-27,  1999 — New  Advances  in  Internal  Medicine.  Embassy  Suites, 
Monterey,  CA.  Sun-Fri.  Contact  (916)  734-5390. 


NEPHROLOGY 

February  4-6, 1999 — Advanced  Nephrology:  Nephrology  for  the  Consultant. 
Sponsored  by  UC  San  Diego.  To  be  held  at  the  Coronado  Island  Marriott  Re- 
sort, Coronado,  CA.  17  hrs  credit:AMA.  $175,  $425.  Contact:  Shirley 
Kolkey,  1660  Hotel  Circle  North,  #220,  San  Diego,  CA  92108.  Phone  (619) 
299-6673  or  Fax  (619)  299-6675;  e-mail  c-c-m@worldnet.att.net 


NEUROLOGY 

February  10-12,  1999 — Recent  Advances  in  Neurology.  UCSF  at  Mark  Hop- 
kins Inter-Continental  Hotel,  San  Francisco.  Wed-Fri.  15  hrs.  $425.  Contact: 
UCSF  (415)476-0318. 


OB/GYN 

February  11-14,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Hyatt  Islandia,  San  Diego,  CA. 
Method:  AV.  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician,  Orlando,  FL.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Buena  Vista  Palace  at  Walt  Dis- 
ney World  Village,  Orlando,  FL.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs 
credit:  AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box 
27049,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

February  27-March  2,  1999 — 16th  Annual  OB/GYN  Conference.  OCD  at 
Harrahs  Tahoe,  South  Lake  Tahoe,  NV.  Sat.-Tues.  16  hrs.  $325.  Contact: 
UCD  (916)  734-5390. 

April  28,  1999 — Mangement  of  Benign  Uterine  Conditions.  UC  Davis  at 
Cancer  Center  Auditorium,  Sacramento.  CA.  Wed.  4 hrs.  $50.  Contact: 
UCD  (916)  734-5390. 

September  25-26,  1999 — Ultrasound  Update:  1999.  Hilton  Hotel,  Sacra- 
mento, CA.  Sat.-Sun.  (916)  734-5390. 


ORTHOPEDICS 

January  14—17,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician,  San  Diego,  CA.  Sponsored  by  Continuing  Medical 
Education  Associates.  To  be  held  at  the  Hyatt  Regency,  La  Jolla,  San  Diego, 
CA.  Method:  AV,  L,  SB,  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA,  AAFP. 
$575.  Contact:  CMEA  Monica  L.  Lier.  (800)  993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  New  Orleans,  LA.  Sponsored  by  Continuing 
Medical  Education  Associates.  To  be  held  at  the  Royal  Sonesta  Hotel,  New 
Orleans,  LA.  Method:  AV,  L,  SB.  W.  Thurs-Sun.  20  hrs  credit:  AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  25-28,  1999 — Office  Orthopedics  and  Bone  Radiology  for  the 
Primary  Care  Physician,  Las  Vegas,  NV.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  To  be  held  at  the  Caesars  Palace,  Las  Vegas,  NV. 
Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs  credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales.  P.O.  Box  27049,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 
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June  13-18,  1999 — 23rd  Annual  Fingers  to  the  Toes  Primary  Care  Or- 
thopaedics. To  be  held  at  the  Stanford  Sierra  Camp,  near  South  Lake 
Tahoe,  Fallen  Leaf  Lake,  CA.  Sun-Fri.  Contact  (916)  734-5390. 


PEDIATRICS 

January  29-31,1999 — 37TH  Clinical  Conference  Pediatric  Anesthesiology. 
Disneyland  Hotel,  1 1 50  W.  Cerritos  Avenue,  Anaheim,  CA  92802.  Sponsored 
by  The  Pediatric  Anesthesiology  Foudation.  $250-$295.  Contact  David  J 
Steward,  M.B..  Program  Director,  Pediatric  Anesthesiology  Conference  Box 
#3,  Childrens  Hospital  Los  Angeles,  P.O.  Box  54700,  Los  Angeles,  CA 
90054.  Phone  (213)  669-2262  or  Fax  (213)  660-8983. 

February  14-17,  1999 — Pediatrics  Update  1999,  San  Diego,  CA.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Hyatt  Islandia, 
San  Diego,  CA.  Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA, 
AAFP.  $575.  Contact:  Victoria  Gonzales.  P.O.  Box  27049,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  28-March  3,  1999 — Pediatrics  Update  1999,  Orlando,  FL.  Spon- 
sored by  Continuing  Medical  Education  Associates.  To  be  held  at  the  Buena 
Vista  Palace  at  Walt  Disney  World  Village,  Orlando,  FL.  Method:  AV,  L, 
SB,  W.  Sun-Wed.  20  hrs  credit:AMA,  AOA,  AAFP.  $575.  Contact:  Victo- 
ria Gonzales,  P.O.  Box  27049,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)674-5200. 

March  19-20,  1999 — Pediatrics  Update:  1999.  UC  Davis  at  Cancer  Center 
Auditorium,  Sacramento,  CA.  Fri-Sat.  Contact:  UCD  (916)  734-5390. 

May  6-8,  1999 — Advances  and  Controversies  in  Clinical  Pediatrics.  UCSF 
at  Ritz-Carlton  Hotel  on  Nob  Hill,  SF.  Contact:  UCSF  (415)  476-5808  or 
FAX  (415)  502-1795. 


PLASTIC  SURGERY 

March  18-20,  1999 — 11th  Annual  Symposium  on  Aesthetic  Surgery.  UCSF 
at  Palace  Hotel,  San  Francisco.  Thurs-Sat.  19.5  hrs.  $950.  Contact  UCSF 
(415)476-5808. 


PRIMARY  CARE 

February  26-28,  1999 — Management  of  the  HIV-Infected  Patient-A  Practi- 
cal Approach  for  the  Primary  Care  Practitioner.  Le  Meridien.  New  Or- 
leans, LA.  Contact:  Center  for  Bio-Medical  Communication,  Inc.  (201 ) 342- 
5300  or  FAX  (201 ) 342-7555;  email  cmeinfo@cbcbiomed.com 

March  27,  1999 — Primary  Care  Gastroenterology.  UCDMC,  Cancer  Center 
Auditorium,  Sacramento,  CA.  Sat.  (916)  734-5390. 

April  10,  1999 — Primary  Care  Orthopedics,  Lower  Extremities.  Holiday 
Inn  Northeast,  Sacramento,  CA.  Sat.  (916)  734-5390. 

April  17,  1999 — Primary  Care  Cardiology.  UCDMC,  Cancer  Center  Audito- 
rium, Sacramento.  CA.  Sat.  (916)  734-5390. 

June  5-7,  1999 — 8th  Annual  Primary  Care  Treatment  of  Pain.  Tenaya 
Lodge  at  Yosemite,  Fish  Camp,  CA.  Sat-Mon.  (916)  734-5390. 

July  25-29,  1999 — 19th  Annual  Current  Concepts  in  Primary  Care  Cardi- 
ology. Granlibakken  Conference  Center.  Tahoe  City,  CA.  Sun-Thurs.  (916) 
734-5390. 


PSYCHIATRY 

January  24—29,  1999 — Annnual  Midwinter  Program  for  Psychiatrists.  UC 
Davis  at  Hyatt  Regency  Incline  Village,  NV.  Sun-Fri.  25  hrs.  $495. 

April  10,  1999 — Psychiatry  Update.  UC  Davis  at  Cancer  Center  Auditorium, 
Sacramento,  CA.  Sat.  Contact:  UCD  (916)  734-5390. 


RADIOLOGY 

February  25-28.  1999 — Up  to  Date  Radiology  in  the  Desert.  Mira  Monte 
Resort,  Indian  Wells,  California.  Credit  26  hrs.  AMA.  $495-$750.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 


RESPIRATORY 

March  19-20,  1999 — Cystic  Fibrosis  Caregivers  Symposium.  UC  Davis  at 
Marriott  Hotel,  Napa,  CA.  Fri-Sat.  Contact:  UCD  (916)  734-5390. 


SURGERY 

January  15-16,  1999 — What’s  New  General  Surgery.  UC  Davis  at  Hyatt  Re- 
gency Sacramento  at  Capitol  Park.  Fri-Sat.  13  hrs.  $280.  Contact:  UCD 
(916)734-5390. 

April  24,  1999 — 3rd  Annual  Organ  Transplant  Conference.  UCD  at  Cancer 
Center  Auditorium,  Sacramento,  CA.  Sat.  Contact  UCD  (916)  734-5390. 


UROLOGY 

December  11-12 — Practical  Issues  in  Human  Sexuality  and  Erectile  Dys- 
function. UCSF  at  Ritz-Carlton  Hotel,  SF.  Fri-Sat.  14.5  hrs.  $385.  Contact: 
UCSF  (415)476-5808. 


GENERAL/MULTIDISCIPLINARY 

January  29-31,  1999 — Research  Study  Club,  65th  Clinical  Conference.  To  be 
held  at  the  Universal  City  Hilton  & Towers,  CA.  15  hrs  credit.  $190-$400. 
Contact:  Mrs.Ball  (909)  677-4482  or  fax  (909)  677-7904;  email:  lbll@aol.com. 

April  28-May  8,  1999 — Blue  Water  Medical  Seminar.  Tri  City  Medical  Cen- 
ter at  Baja  California  aboard  Royal  Star  Sportfisher.  Wed-Sun.  20  hrs. 
$3300.  Contact:  Ronald  Mcdak  (760)  727-7863. 

May  16-19,  1999 — Alternative  Medicine,  Scottsdale,  AZ.  Sponsored  by 
Continuing  Medical  Education  Associates.  To  be  held  at  the  Mariott  Camel- 
back  Inn,  Scottsdale,  AZ.  Method:  AV,  L,  SB,  W.  Sun-Wed.  20  hrs  credit: 
AMA,  AOA,  AAFP.  $575.  Contact:  Victoria  Gonzales,  P.O.  Box  27049, 
San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

June  22-29,  1999 — Mindfulness-Based  Stress  Reduction  in  Mind-Body 
Medicine.  To  be  held  at  the  Mana  Lae  Retreat  Center.  Maui,  Ha.  $995. 
Contact:  Steve  Flowers  (530)  898-1495. 


LOSS  PREVENTION 

September  22-25,  1999 — Legal  Issues  in  Damaged  Brain  Injury  Cases.  Westin 
St.  Francis  Hotel,  San  Francisco,  CA.  Wed-Sat.  Contact  (916)  734-5390. 


HOME  STUDY/SELF  ASSESSMENT 

California  Physicians'  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association,  (800)  880-1300; 
http://www.texmed.org/heal  th_science/hs_poep.html 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell, 
(303)  629-3678. 

February  4-6,  1999 — Neurology  For  The  Non-Neurologist.  Hyatt  Regency, 
Cancun  Mexico.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Med- 
ical Education  Resources.  1500  West  Canal  Court,  Suite  500,  Littleton.  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  5-7,  1999 — Arrhythmias:  Interptretation,  Diagnosis  & Manage- 
ment MGM  Grand,  Las  Vegas,  NV  Fee  $375.  Contact  Linda  Main.  Meetings 
Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500, 
Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798- 
5731. 
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February  12-14,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Beaver  Run  Resort,  Breckenridge,  CO. Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court,  Suite 
500,  Littleton.  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303) 
798-5731. 

February  19-21 , 1999 — Managing  Respiratory  Diseases.  Marriot’s  Casa  Marina, 
Key  West,  FL.  Fee  $375.  Contact  Linda  Main.  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756.  (303)  798-9682  or  Fax  (303)  798-5731. 

February  25-27,  1999 — Dermatology  For  The  Non-Dermatologist.  Atlantis  Par- 
adise Resort.  Bahamas.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

February  26-28,  1999 — Coronary  Heart  Disease  Update.  Hilton  Tapatio  Cliffs, 
Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical 
Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120- 
4569.  (800)  421-3756.  (303)  798-9682  or  Fax  (303)  798-5731. 

March  12-14,  1999 — Dermatology  For  The  Non-Dermatologist.Riviera  Hotel 
& Casino,  Las  Vegas,  NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordina- 
tor, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton, 
CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Neurology  For  The  Non-Neurologist.  Grand  Beach  Re- 
sort, St.  Thomas.  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton.  CO 
80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

March  25-27,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans. 
Marriott's  Beach  Resort,  St.  Grand  Cayman.  Fee  $375.  Contact  Linda  Main, 
Meetings  Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500,  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 

March  26-28,  1999 — Managing  Respiratory  Diseases.  Buena  Vista  Palace, Or- 
lando.FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  8-10,  1999 — Coronary  Heart  Disease  Update.  Hyatt  Regency,  Aruba 
Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Re- 
sources, 1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-573 1 . 

April  8-10,  1999 — Clinical  Endocrinology  For  Primary  Care  Physicans.  The 
Westin  Resort,  St  John,  USVI.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton, CO  80120-4569.  (800)  421-3756.  (303)  798-9682  or  Fax  (303)  798-5731. 

April  9-11,  1999 — Arrhythmias:  Interptretation,  Diagnosis  &Management 
Hilton  Tapatio  Cliffs,  Scottsdale,  AZ.  Fee  $375.  Contact  Linda  Main,  Meet- 
ings Coordinator,  Medical  Education  Resources,  1500  West  Canal  Court, 
Suite  500.  Littleton,  CO  80120-4569.  (800)  421-3756,  (303)  798-9682  or  Fax 
(303)798-5731. 

April  9-11,  1999 — Neurology  For  The  Non-Neurologist.  Marriott’s  Casa  Ma- 
rina, Key  West.  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator.  Med- 
ical Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Managing  Respiratory  Diseases.  Bally’s,  Las  Vegas,  NV.  Fee 
$375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education  Resources, 
1500  West  Canal  Court.  Suite  500,  Littleton,  CO  801204569.  (800)  421-3756, 
(303)  798-9682  or  Fax  (303)  798-5731. 

April  23-25,1999 — Dermatology  For  The  Non-Dermatologist.  Parc  Fifty-five, 
San  Francisco,  CA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator, 
Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO 
801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  1999 — Dermatology  For  The  Non-Dermatologist.  South  Sea 
Plantation,  Captiva  Island,  FL.  Fee  $375.  Contact  Linda  Main,  Meetings  Coor- 
dinator, Medical  Education  Resources,  1500  West  Canal  Court,  Suite  500,  Little- 
ton. CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

April  30-May  2,  Clinical  Endocrinology  For  Primary  Care  Physicans.  Hyatt 
Regency,  New  Orleans,  LA.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordi- 
nator, Medical  Education  Resources,  1500  West  Canal  Court.  Suite  500,  Little- 
ton, CO  801204569.  (800)  421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14—16,  1999 — Managing  Respiratory  Diseases.  Hilton  Resort,  Hilton 
Head,  SC.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Edu- 
cation Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569. 
(800)  421-3756.  (303)  798-9682  or  Fax  (303)  798-5731. 

May  14—16,  1999 — Neurology  For  The  Non-Neurologist.  Bally’s,  Las  Vegas, 
NV.  Fee  $375.  Contact  Linda  Main,  Meetings  Coordinator,  Medical  Education 
Resources,  1500  West  Canal  Court,  Suite  500,  Littleton,  CO  80120-4569.  (800) 
421-3756,  (303)  798-9682  or  Fax  (303)  798-5731. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050  or 
(800)  882-9153:  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in  Idaho 
is  compiled  by  the  Ada  County  Medical  Society.  To  list  CME 
programs  here,  please  send  information  at  least  two  months 
in  advance  to:  Ada  County  Medical  Society,  Inc.  305  W.  Jeffer- 
son, PO  Box  2668,  Boise,  Idaho  83701 . (208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 

February  19-21,  1999 — ACMS  40th  Annual  Medical  Winter  Clinics.  McCall. 
Idaho,  Shore  Lodge  Inn.  1 1.5  hrs.  Contact:  Judy  Bamingham  (208)  336-2930 
or  Marie  Chester  (208)  331-1478. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  871 09,  at  least  two  months  in  advance.  For  information  on 
CME  accreditation  or  on  the  CME  requirements  of  the  New 
Mexico  Board  of  Medical  Examiners,  please  write  to  the  above 
address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution  for 
current  details. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Practice 
Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO,  (505) 
275-7267. 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366. 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box  713. 
Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah  is 
compiled  and  edited  by  the  CME  office  of  the  Utah  Medical 
Association.  All  courses  listed  have  been  certified  by  CME  ac- 
credited institutions  as  meeting  the  criteria  for  Category  1 of 
the  Physician's  Recognition  Award  of  the  American  Medical 
Association.  Accredited  institutions  wishing  to  list  AMA  Cate- 
gory 1 CME  courses  here  should  send  information  at  least 
two  months  in  advance  to  the  Office  of  Continuing  Medical 
Education,  540  East  Fifth  South,  Salt  Lake  City,  UT  84102;  or 
phone  (801)  355-7477.  For  information  on  CME  accredita- 
tion, please  write  the  CME  office  at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 

January  6-10,  1999 — MRI  at  Snowbird.  Cliff  Lodge,  Snowbird,  Utah.  Credit 
20  hrs.  AMA.  $400-$650.  Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925, 
Roswell,  GA,  30077-1925;  (770)641-9773  or  fax  (770)552-9859;  email: 
webmaster@ryalsmeet.com.  www.ryalsmeet.com 
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MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN.  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1 100,  Seattle,  WA  98121;  or 
phone  (206)  441-9762  or  (800)  552-0612. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 

COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept,  of 
Pathology.  Harborview  Medical  Center.  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth.  No. 
203.  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033  Sixth 
Ave.  Ste  1 1 00.  Seattle.  WA  98 1 2 1 .( 206 ) 44 1 -9762. 
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Patient  Attitudes  About  Mandatory  Reporting  of 

Domestic  Violence 

Implications  for  Health  Care  Professionals 

MICHAEL  A.  RODRIGUEZ,  MD,  MPH;  ANDREA  M.  CRAIG,  MSW,  MPH;  DONNA  R.  MOONEY,  JD; 
and  HEIDI  M.  BAUER,  MD,  MPH;  San  Francisco,  California 


As  of  January  1994,  California  physicians  are  required  to  report  to  police  all  patients  who  are  suspected 
to  be  victims  of  domestic  violence.  This  article  describes  the  results  from  a focus  group  study  of  abused 
women  (n  = 51)  that  explored  their  experiences  with  and  perspectives  on  medical  care.  The  eight 
focus  groups  included  two  Latina  (total  n = 14),  two  Asian  (total  n = 14),  two  African-American  (total 
n = 9),  and  two  Caucasian  (total  n = 14)  groups  of  women  who  had  been  the  victims  of  domestic  abuse 
within  the  previous  2 years.  The  women  were  recruited  through  community-based  organizations  in 
the  San  Francisco  Bay  Area.  With  regard  to  physician  reporting  of  domestic  violence  to  police,  five 
themes  were  identified:  fear  of  retaliation  by  the  abuser,  fear  of  family  separation,  mistrust  of  the  le- 
gal system,  desire  for  police  protection,  and  preference  for  confidentiality  and  autonomy  in  the  pa- 
tient-health professional  relationship.  Our  results  indicate  that  mandatory  reporting  may  pose  a 
threat  to  the  safety  and  well-being  of  abused  women  and  may  create  barriers  to  their  seeking  help 
and  communicating  with  health  care  professionals  about  domestic  violence. 

(Rodriguez  MA,  Craig  AM,  Mooney  DR,  Bauer  HM.  Patient  attitudes  about  mandatory  reporting  of  domestic  violence — 
implications  for  health  care  professionals.  West)  Med  1998  169:337-341) 


Domestic  violence  is  a leading  cause  of  morbidity 
and  mortality  in  women.  It  is  estimated  that  4.4  mil- 
lion women  in  the  United  States  are  physically  abused 
by  intimate  partners  each  year.1  Domestic  violence  vic- 
tims make  up  an  alarmingly  high  proportion  of  women 
seeking  care  for  trauma  and  medical  and  psychological 
problems.2-9  Yet,  despite  the  high  prevalence  of  domes- 
tic violence  victims  in  healthcare  settings,  only  a small 
proportion  of  abused  women  are  identified  as  such  by 
health  care  professionals.10  Because  of  the  high  utiliza- 
tion of  medical  services  by  victims  of  domestic  violence, 
health  care  workers  are  in  a unique  position  to  identify 
and  assist  victims  of  abuse. 

Researchers  have  identified  several  barriers  that 
affect  the  ability  of  both  physicians  and  patients  to 
address  the  topic  of  domestic  violence.  Obstacles  to 
physician  inquiry  include  time  constraints,  a lack  of 
training  or  protocols  for  dealing  with  domestic  violence, 
discomfort  with  the  topic  of  abuse,  fear  of  offending 
patients,  and  feelings  of  powerlessness.211  Abused 
women’s  reluctance  to  disclose  abuse  to  their  physicians 


is  based  on  fear  of  retaliation  by  the  abuser,  shame, 
embarrassment,  low  self-esteem,  and  family  loyalty.12 

As  the  medical  community  works  to  improve  detec- 
tion and  intervention  by  health  care  professionals,  law- 
makers have  responded  with  a range  of  legislation. 
While  most  states  require  health  care  workers  to  report 
to  the  police  patients  with  injuries  resulting  from  illegal 
acts,  a few  states  have  added  specific  language  to 
include  adult  victims  of  domestic  violence.12  In  Califor- 
nia, health  care  and  other  professionals  are  required  to 
report  to  the  police  patients  whom  they  reasonably  sus- 
pect are  suffering  from  a domestic  violence-related 
injury.14  The  health  care  professional  must  notify  the 
police  by  telephone  and  submit  written  findings  within  2 
days.  These  reports  must  include,  but  are  not  limited  to, 
the  name  of  the  victim,  the  victim’s  whereabouts,  the 
extent  of  the  victim’s  injuries,  and  the  identity  of  the 
alleged  perpetrator. 

California’s  mandatory  reporting  law  has  possible 
advantages,  but  it  also  presents  potential  disadvantages. 
Potential  benefits  include  improved  crime  detection  and 
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data  collection,  enhanced  victim  safety  through  better 
police  protection,  increased  responsiveness  of  the  health 
care  system,  and  relief  for  victims  from  the  onus  of 
reporting.13  Potential  disadvantages  include  retaliation 
by  abusers,  decreased  utilization  of  health  care  services, 
and  loss  of  abused  women’s  control  over  the  decision  to 
involve  the  legal  system.15  Additionally,  the  patient- 
physician  relationship  may  be  strained  when  confiden- 
tiality is  compromised. 

Our  previous  work  has  addressed  barriers  to  health 
care  for  abused  female  patients,12  special  needs  of 
abused  women  in  patient-health  professional  interac- 
tions,16 and  a legal  analysis  of  mandatory  reporting 
legislation.15  This  article  describes  abused  women’s 
experiences  with  police  and  concerns  about  the  conse- 
quences of  physician  reporting  to  police.  These  research 
findings  serve  as  an  initial  exploration  of  the  impact  of 
mandatory  reporting  practices. 

Methods 

Because  of  the  general  lack  of  information  regarding 
patient  perspectives  on  mandatory  reporting  practices, 
qualitative  research  using  focus  groups  was  conducted  to 
best  elicit  the  experiences,  beliefs,  feelings,  and  attitudes 
of  abused  women  patients.17  Semistructured  focus  group 
discussions  using  open-ended  questions  were  designed  to 
elicit  participants’  experiences  with  and  perspectives 
about  the  health  care  system.  In  particular,  the  participants 
were  asked  to  discuss  definitions  of  domestic  abuse; 
sources  of  help  for  problems  related  to  domestic  abuse; 
and  the  attitudes,  feelings,  and  behaviors  that  may  predis- 
pose abused  women  to  seek  or  avoid  seeking  help  from 
health  care  professionals.  The  original  focus  group  instru- 
ment was  written  in  Spanish,  translated  into  English,  then 
translated  back  into  Spanish  to  verify  the  accuracy  of  the 
translation  process.  Only  minor  grammatical  differences 
were  noted.  The  English  version  was  translated  into  Man- 
darin and  Cantonese;  no  further  back-translation  was  per- 
formed. This  study  was  approved  by  the  Human  Subjects 
Review  Committee  at  Stanford  University,  and  informed 
consent  was  obtained  from  all  participants. 

Women  from  four  ethnic  groups  were  recruited 
through  community-based  organizations  that  included 
women’s  advocacy  groups  and  abused  women’s 
resource  centers  and  shelters  in  the  San  Francisco  Bay 
Area.  Women  ages  1 8 to  64  years  who  had  been  victims 
of  domestic  abuse  within  the  previous  2 years  were  eli- 
gible to  participate.  Each  of  the  eight  90-minute  focus 
groups  was  composed  of  women  with  the  same  ethnic 
identity  and  was  facilitated  by  two  moderators,  at  least 
one  of  whom  was  female  and  matched  the  ethnic  makeup 
of  the  group.  Two  focus  groups  of  Latinas  were  con- 
ducted in  Spanish,  one  focus  group  of  Asian  women  was 
conducted  in  both  Mandarin  and  Cantonese,  and  all 
other  groups  were  conducted  in  English.  Discussions 
were  audiotaped,  transcribed,  and  translated  into  Eng- 
lish. The  transcripts  were  not  translated  back  into  the 
original  languages. 


Based  on  iterative  readings  of  the  transcripts  by  inde- 
pendent readers,  a list  of  codes  was  developed  to  encap- 
sulate topics  discussed  in  the  focus  groups.  Each 
transcript  was  subsequently  coded  by  people  matched  for 
ethnicity  of  the  focus  group  participants  and  by  people 
outside  the  culture.  Coded  data  were  organized  using 
Ethnograph  4.0,  software  designed  for  qualitative  data 
analysis.  For  this  article,  readers  focused  primarily  on 
the  participants’  experiences  with  the  legal  system,  con- 
cerns about  police  involvement,  and  perspectives  on  the 
legal  system's  impact  on  patient-health  professional 
communication.  Described  here  are  themes  that  were 
discussed  in  at  least  three  focus  groups  and  among  at 
least  three  ethnicities. 

Results 

The  study  population  ( n - 51)  included  14  Latina 
women  from  Mexico,  El  Salvador,  Guatemala,  and 
Colombia  who  had  lived  in  the  United  States  for  1-15 
years;  14  Asian  women  from  China.  Vietnam,  Korea,  the 
Philippines,  and  Taiwan  who  had  lived  in  the  United  States 
for  1-22  years;  and  9 African-American  and  14  Caucasian 
women  bom  in  the  United  States.  Of  those  women  who 
agreed  to  participate,  attendance  rates  were  88%  (14  of  16) 
for  Caucasian  and  Latina  women,  78%  (14  of  18)  for 
Asian  women,  and  69%  (9  of  13)  for  African-American 
women.  The  participants  were  ages  22  to  60  years  with  a 
median  age  of  34  years.  Their  formal  education  ranged 
from  none  to  university  level  with  a median  of  12  years. 
Forty  (78%)  of  the  participants  had  children. 

Participants  in  all  eight  focus  groups  discussed  their 
perspectives  on  police  involvement  in  domestic  violence 
and  physician  reporting  to  police.  Specific  themes  included 
fear  of  retaliation  by  the  abuser,  fear  of  family  separation, 
mistrust  of  the  legal  system,  desire  for  police  protection, 
and  preference  for  confidentiality  and  autonomy  in  the 
patient-health  professional  relationship.  Although  these 
themes  are  presented  individually,  they  were  highly  inter- 
related. Many  participants  feared  that  involving  the  crim- 
inal justice  system  might  lead  to  further  abuse,  separation 
of  their  families,  or  other  negative  consequences.  In  spite 
of  frustrations  with  police  responses,  however,  some  par- 
ticipants wanted  police  protection  during  episodes  of  vio- 
lence. Many  participants  preferred  that  physicians  keep 
their  confidentiality  and  allow  patients  to  make  decisions 
about  when  to  involve  the  police. 

Fear  of  retaliation  by  the  abuser 

Many  of  the  participants  were  afraid  violence  would 
escalate  if  a physician  report  resulted  in  police  interven- 
tion. This  concern  was  addressed  by  all  four  ethnic 
groups  and  arose  in  seven  of  the  eight  focus  groups.  In 
some  cases,  the  abused  women  were  reluctant  to  seek 
medical  care  because  they  believed  that  police  interven- 
tion resulting  from  physician  reporting  would  have  dan- 
gerous consequences  for  them.  In  other  cases,  the 
participants  lied  to  health  care  professionals  about  the 
source  of  their  injuries  or  withheld  information  about  the 
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abuse  to  avoid  police  involvement.  Some  of  the  abused 
women  felt  that  their  safety  could  not  be  ensured  by  the 
police  and  therefore  avoided  disclosing  their  abuse  to 
physicians  as  a way  of  preventing  future  violence. 

I say  no  way.  I'm  sorry,  but  if  my  doctor  were  to  call  the 
police  and  they  went  to  my  husband,  my  husband  would 
have  beat  the  shit  out  of  me.  I’m  sorry,  but  there  has  got 
to  be,  maybe  reported  to  Battered  Women  [a  local 
resource  center  for  abused  women].  I don’t  know,  but  I 
don't  think  a doctor  should  go  over  your  head,  go  to  the 
police,  it’s  dangerous. 

— Caucasian  woman 

You  don’t  know.  You  don’t  tell  the  doctor.  You’re  scared 
of  the  husband. 

— Asian  woman 

Oh,  okay,  but  what  made  it  difficult  for  me  to  confide 
[in  a physician]  was  the  fact  that  I feared  for  my  life, 
you  know.  And  I knew  that  if  I was  to  tell  them  what 
actually  happened  that  they  would  call  the  police  and  I 
would  have  to  file  a report  and  they  couldn’t  guarantee 
me  that  they  would  be  there  24  hours  to  protect  me  from 
this  maniac.  So,  therefore,  I wasn’t  taking  that  chance 
on  my  life.... 

— African-American  woman 

Fears  of  family  separation 

Some  participants  were  opposed  to  police  involve- 
ment because  they  feared  that  it  might  result  in  separa- 
tion of  their  families.  This  concern  was  addressed  by 
three  ethnic  groups  and  arose  in  four  of  the  eight  focus 
groups.  For  some  women,  dissolution  of  the  family 
meant  loss  of  the  father  as  the  head  of  household,  poten- 
tial loss  of  child  custody,  or  loss  of  the  family’s  financial 
resources.  Some  participants  believed  that  a marital  sep- 
aration would  be  especially  harmful  to  their  children. 
These  participants  avoided  police  involvement  for  the 
sake  of  their  children  and  families. 

[My  friend]  confessed  she’s  been  in  a battered  situation 
for  eight  years....  I don’t  know  if  she’s  gone  to  the  hos- 
pital or  not,  but  it  could  ruin  it  for  her.  You  don’t  know 
what  will  happen  to  your  children.  If  you’re  in  a bat- 
tered situation,  they’ll  take  your  kids,  you  know. 

— Caucasian  woman 

But  when  he  beat  me  too  much  I went  to  the  hospital  . . . 
they  told  me  that  next  time  it  happened  I should  call  the 
police,  but  I didn’t  want  to  cause  trouble  for  my  children 
so  I tolerated  it.  When  he  beat  me,  I tolerated  it  for  the 
sake  of  my  children.... 

— Asian  woman 

I grabbed  my  children  and  I went  to  the  police  to,  how 
do  you  say,  write  the  minutes  . . . but  I have  not  dared  to 
do  it  ...  I fear  to  hurt  the  children,  I always  think  of 
them,  even  though  they  do  not  want  to  see  the  vio- 
lence.... 

— Latina  woman 

Mistrust  of  the  legal  system 

Many  of  the  participants  were  resistant  to  police 
involvement  because  of  previous  negative  experiences 


with  police  and  mistrust  of  the  legal  system.  This  con- 
cern was  addressed  by  all  four  ethnic  groups  and  arose 
in  six  of  the  eight  focus  groups.  Negative  views  of  the 
criminal  justice  system  stemmed  from  the  participants’ 
perception  of  police  officers’  negative  attitudes  toward 
them,  delayed  response  to  calls,  insensitivity,  and  inade- 
quate protection.  In  addition,  some  abused  women  were 
concerned  about  possible  harm  that  would  come  to  their 
partners.  Other  participants  believed  that  the  process  of 
filing  a police  report  and  negotiating  the  court  system 
would  be  onerous. 

[The  police]  get  tired  of  coming  or  they  take  their  time 
about  coming  if  they  know  what’s  wrong....  I mean,  so 
what  if  you  don’t  follow  through  the  first  couple  of 
times.  You're  going  to  get  enough  and  follow  through 
one  time  or  another.  And  they  just  [say],  “All  you’re 
going  to  do  is  let  him  come  right  [back].” 

— African-American  woman 

What  makes  it  difficult  is  that  ...  when  you  tell  the  doc- 
tor, the  doctor  is  going  to  call  the  police  and  when  the 
police  get  here,  you  already  been  through  so  much  trau- 
ma and  stuff  that  ...  it’s  like  you  just  going  through  it  all 
over  again.  It’s  really  hard  to  do  because  ...  you  have  to 
go  through  the  whole  system  ...  and  at  that  time,  you’re 
not  looking  to  go  through  all  that  stuff. 

— African  American  woman 

Some  participants  were  afraid  that  if  the  police  got 
involved,  the  victim  would  be  held  responsible  and 
arrested  for  her  involvement  in  the  violence.  Some 
participants  reported  that  as  a means  of  discouraging 
them  from  contacting  the  police,  their  abusive  partners 
would  threaten  that  the  victim  herself  would  be  arrested. 
One  participant  reported  that  she  was  arrested  for 
fighting  back. 

And  I was  scared  if  I called  the  police,  they  would  take 
me  to  jail....  [The  perpetrator]  said,  “You  can’t  call  the 
police  ‘cause  you’ll  go  to  jail  too.” 

— African-American  woman 

I’ve  had  bad  experiences  with  police  officers.  I've  had 
two  times  where  they’ve  come  over;  I had  to  go  pick  up 
some  things  from  my  house....  Once  I got  there,  [my 
ex-partner]  started  physically  abusing  me.  And  then  he 
laughed  and  said,  “I’m  going  to  call  the  police  on  you 
because  you’re  in  my  house.”...  He  did  this  [assault]  to 
me  and  the  police  officers  yelled  at  me.  They  were 
rude....  They  saw  my  shirt  was  ripped,  they  saw  the 
handprints  on  me,  everything.  They  did  a police  report 
against  me....  I’m  120  [pounds]  and  here’s  this  big  guy 
saying,  “She  came  over  and  she  abused  me.” 

— Caucasian  woman 

Desires  for  police  protection 

Some  participants  believed  that  law  enforcement  plays 
an  important  role  in  protecting  victims  during  violent 
episodes.  This  issue  was  addressed  by  three  ethnic  groups 
and  arose  in  three  of  the  eight  focus  groups.  In  fact,  two 
women  specifically  stated  that  physician  reporting  to 
police  relieves  patients  of  the  burden  and  responsibility  of 
making  a report. 
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Usually  my  first  thought  is  to  call  the  police  [about  a 
battering  incident]. 

— Asian  woman 

Until  he  would  bring  me  thrown  on  the  floor  ...  in  this 
moment  is  when  one  looks  at  things  truly  and  when  one 
grabs  the  initiative  of  calling  the  police. 

— Latina  woman 

I think  that  a doctor  can  help  a lot  of  women  who  ask  for 
help  in  terms  of  getting  cured  physically  but  also  that  the 
doctor  should  pay  attention  to  her  emotional  ailment  . . . 
the  doctors  should  see  the  need,  that  if  one  needs  the 
police  in  this  very  place,  the  doctor  can  take  care  of  it.. . . 

I feel  the  need  that  a doctor  should  take  this  responsibil- 
ity of  informing  the  police  [about  domestic  violence].... 

— Latina  woman 

Preference  for  confidentiality  and  autonomy 

Several  of  the  abused  women  were  concerned  that 
physician  reporting  to  police  would  infringe  on  patient- 
physician  confidentiality  and  autonomy.  These  concerns 
were  addressed  by  three  ethnic  groups  and  arose  in  six  of 
the  eight  focus  groups.  Some  participants  remarked  that 
without  confidentiality  between  themselves  and  their 
physicians,  it  would  be  difficult  for  them  to  discuss 
domestic  violence.  Furthermore,  they  believed  that  they 
should  retain  control  over  decisions  about  when  to 
involve  the  police.  These  participants  expressed  concern 
that  mandatory  reporting  would  impair  the  patient-health 
care  professional  relationship  and  diminish  their  trust  in 
their  physicians  and  in  the  medical  system. 

I was  going  to  say  I don't  think  it  would  be  a good  idea, 
actually,  to  ask  the  police  and  the  doctors  to  cooperate. 
Because  it’s  hard  enough  to  get  the  doctor  to  understand 
and  if  you  think  that  it  might  be  going  further,  you're 
going  to  be  even  more  reluctant  to  say  anything....  I 
think  it  would  make  people  less  apt  to  tell  the  doctor 
what  they  need  to  tell  him  for  their  own  health.  They're 
thinking  of  all  the  repercussions. 

— Caucasian  woman 

What  would  make  it  easier  for  me  would  be  to,  um,  pre- 
ferred to  be  my  choice.  Well,  I need  help,  can  you  call  the 
police?  Or  if,  um,  this  happened  to  me  but  I don't  want  the 
police  involved,  can  you  please  treat  me  and  keep  my  con- 
fidentiality? There’s  supposed  to  be  a law  that  they  keep 
confidentiality  between  the  patient  and  the  physician. 

— African-American  woman 

A few  participants  reported  that  when  physicians 
took  action  on  patients’  behalf  by  documenting  the 
abuse  without  making  a police  report,  they  felt  empow- 
ered to  prosecute  the  perpetrators  when  they  were  pre- 
pared to  do  so.  When  discussing  possible  health  care 
interventions,  some  participants  preferred  approaches 
that  would  permit  their  physicians  to  assist  them  while 
allowing  abused  women  to  control  the  timing  of  crimi- 
nal justice  involvement. 

But  [the  hospital  staff  told]  me  that  it  would  ...  be  up  to 
me  to  make  a full  [domestic  violence]  report.  That  they 
would  just  notify  the  police  that  it  had  happened,  but  the 
police  would  not  come  out  or  do  anything  ‘til  I had 


made  the  report.  So  the  control  was  still  in  my  hands 
even  though  it  was  good  that  they  did  what  they  did.  I 
felt  that  was  appropriate. 

— Caucasian  woman 

I think  the  doctor  can  ask  you  whether  or  not  have  you 
been  involved  in  domestic  violence  and  ask  you,  “Do 
you  want  to  go  through  the  procedures  of  pressing 
charges?"  or  whatever.  And  if  you  say  yes,  they'll  help 
you  out,  and  if  you  say  no,  they’ll  just  put  it  on  your 
chart  and  leave  it  alone.... 

— African-American  woman 

Discussion 

The  results  of  this  study  indicate  that  California’s 
mandatory  reporting  law  may  have  a number  of  unin- 
tended negative  consequences  for  domestic  violence 
victims.  In  particular,  many  of  the  abused  women  in  our 
study  felt  that  physician  reporting  to  police  potentially 
jeopardizes  the  safety  of  patients,  deters  abused  women 
from  seeking  medical  services,  and  compromises  med- 
ical professional  standards  of  confidentiality  and  patient 
autonomy.  Their  reluctance  to  involve  police  was  based 
on  their  fear  of  increased  violence,  concerns  about  fam- 
ily separation,  and  mistrust  of  the  police. 

Given  the  many  concerns  that  the  participants 
expressed  about  the  potential  consequences  of  police 
involvement,  it  is  possible  that  mandatory  reporting  prac- 
tices may  create  barriers  to  medical  care  for  abused 
women.  For  many  abused  women,  the  consequences  of 
reporting  may  serve  as  deterrents  to  seeking  help  from 
medical  institutions.  Interventions  that  potentially  deter 
victims  from  seeking  health  care  are  undoubtedly  prob- 
lematic. Further  research  is  necessary  to  assess  the  impact 
of  mandatory  reporting  on  the  utilization  of  medical  ser- 
vices among  victims  of  domestic  violence. 

Several  study  participants  expressed  concerns  about 
the  impact  of  mandatory  reporting  on  confidentiality  and 
patient  autonomy.  The  abused  women  indicated  a desire 
to  maintain  confidentiality  with  their  doctors  and  their 
ability  to  make  their  own  decisions.  Many  participants 
wanted  to  discuss  domestic  violence  with  their  physi- 
cians to  obtain  support  and  advice.  However,  they  were 
reluctant  to  ask  their  doctors  for  help  given  the  possibil- 
ity that  their  conversations  may  not  be  kept  confidential 
or,  more  importantly,  might  result  in  police  involvement. 
Some  of  the  participants  chose  to  avoid  talking  with 
physicians  about  domestic  violence  to  maintain  their 
autonomy.  The  negative  impact  of  mandatory  reporting 
on  confidentiality  and  autonomy  may  undermine  current 
efforts  by  health  care  professionals  to  improve  the  iden- 
tification and  treatment  of  domestic  violence. 

This  research  had  several  limitations.  The  sample 
was  small  and  was  not  randomly  selected.  As  a result  of 
the  method  of  recruitment,  women  in  our  study  were 
likely  to  have  greater  community  involvement  compared 
with  other  abused  women.  Further  research  should  be 
conducted  to  determine  whether  the  sentiments  of  par- 
ticipants presented  here  are  shared  by  abused  women 
throughout  California  and  in  other  states. 
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Policy  choices  that  seek  to  address  the  needs  of 
abused  women  in  healthcare  settings  are  necessarily 
complex.  Abused  patients  and  their  physicians  face 
significant  dilemmas  under  the  current  mandatory 
reporting  law.  Abused  patients  may  not  be  sure  whether 
their  families  are  better  served  by  involving  the  police, 
which  might  lead  to  protection  from  the  abuser  or  could 
result  in  further  violence  or  an  unwanted  separation  of 
family  members.  If  an  abused  patient  does  not  want  to 
involve  the  police,  she  may  choose  not  to  communicate 
with  her  physician  about  the  abuse;  this  may  preclude 
her  from  receiving  much-needed  assistance  from  her 
doctor,  such  as  treatment  of  injuries,  documentation  of 
the  abuse,  emotional  support,  and  referrals  to  domestic 
violence  services.  Clearly,  research  on  the  impact  of 
mandatory  reporting  legislation  on  victims  of  domestic 
violence  should  be  conducted  before  mandatory  report- 
ing legislation  is  enacted  elsewhere. 
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Occupational  Asthma 

Practical  Points  for  Diagnosis  and  Management 

WARE  G.  KUSCHNER,  MD;  RAJINDER  K.  CHITKARA,  MD;  and  PRISCILLA  S.A.  SARINAS,  MD;  Palo  Alto,  California 

Asthma  is  a common  chronic  illness  characterized  by  episodes  of  reversible  airflow  obstruction.  A cor- 
nerstone of  asthma  management  is  identifying  and  avoiding  agents  that  cause  bronchospasm.  The 
workplace  is  an  important  potential  source  of  respirable  exposures  that  can  cause  or  trigger  asthma. 
Identification  of  an  occupational  factor  in  asthma  is  important:  early  diagnosis  and  removal  of  the 
worker  from  the  exposure  is  associated  with  improved  prognosis;  the  diagnosis  of  occupational 
asthma  may  lead  to  compensation  for  work-related  impairment  and  disability;  and  the  diagnosis  of 
occupational  asthma  is  a Sentinel  Health  Event  with  implications  for  public  health  and  prevention.  In 
this  article,  we  review  specific  causes  of  occupational  asthma  and  general  settings  in  which  an  occu- 
pational factor  should  be  suspected  and  explored  as  part  of  the  management  of  the  worker  with 
asthma.  We  also  review  specific  and  simple  elements  of  history  and  pulmonary  function  testing  that 
can  be  easily  assessed  by  most  health  care  practitioners  and  may  be  sufficient  to  establish  a diagnosis 
of  occupational  asthma.  Finally,  we  review  the  medical-legal  implications  of  occupational  asthma. 

(Kuschner  WG,  Chitkara  RK,  Sarinas  PSA.  Occupational  asthma — practical  points  for  diagnosis  and  management.  West  j 
Med  1998;  169:342-350) 


Asthma  is  a common  chronic  inflammatory  disease 
affecting  the  airways.  It  is  characterized  by  episodic 
airflow  obstruction  that  typically  reverses  either  sponta- 
neously or  with  treatment.  Signs  and  symptoms  include 
wheezing,  cough,  chest  tightness,  and  shortness  of 
breath.  Asthma  is  both  prevalent  and  costly.  An  esti- 
mated 15  million  people  are  affected  in  the  United  States, 
including  approximately  10  million  adults.1  The  total 
costs  of  asthma  in  the  United  States  alone  are  in  excess 
of  $6  billion,  including  $2.6  billion  due  to  lost  work.7 

The  proportion  of  adult  cases  of  asthma  with  occupa- 
tional factors  has  been  estimated  at  between  5%  and 
20%. M Of  those  diagnosed  with  occupational  asthma, 
20%  to  almost  50%  may  suffer  a reduction  in  income 
after  the  diagnosis  is  made.5,6  Work  disability  resulting 
in  job  change  was  observed  in  20%  of  adults  with 
asthma  in  one  study  over  a 5-year  period.7  Despite  its 
important  adverse  impact  on  health  and  work,  occupa- 
tional asthma  is  likely  underdiagnosed;  even  when  the 
diagnosis  is  suspected,  problem  management  and  fol- 
low-up is  inadequate  in  as  many  as  half  of  cases.8 

Occupational  asthma  can  be  defined  broadly  or  nar- 
rowly. Broadly  defined,  occupational  asthma  is  reversible 
airflow  obstruction  that  is  either  caused  by  or  exacerbated 
by  a workplace  exposure.  This  very  inclusive  definition 
includes  cases  in  which  a diagnosis  of  asthma  may  ante- 


date a workplace  exposure  suspected  of  provoking  bron- 
chospasm. In  such  cases,  an  occupational  exposure  may 
be  identified  as  an  important  trigger  of  asthma,  but  it 
would  not  be  the  cause  of  the  disease  per  se.  For  example, 
a susceptible  food  handler  who  develops  bronchospasm 
when  exposed  to  the  refrigerated  air  of  an  industrial  cold 
room  would,  under  this  definition,  have  occupational 
asthma  despite  the  fact  that  cold  air  may,  of  course,  be 
encountered  outside  of  the  workplace  and  despite  the  fact 
that  cold  air  exposure  is  not  a cause  of  asthma  per  se. 

More  narrowly  defined,  occupational  asthma  includes 
only  those  cases  of  asthma  that  result  from  an  exposure 
encountered  exclusively  at  work.  In  this  descriptive 
model  of  occupational  asthma,  a workplace  exposure  is 
etiologic;  that  is,  it  is  the  principal  cause  of  asthma  in  the 
affected  worker.  In  other  words,  if  not  for  the  occupa- 
tional exposure,  the  individual  would  not  have  asthma. 
To  satisfy  this  strict  case  definition,  asthma  must  be 
newly  diagnosed  and  temporally  linked  with  a workplace 
exposure  that  has,  either  historically  or  experimentally, 
been  demonstrated  to  cause  asthma  in  previously 
healthy  workers.  An  example  of  this  would  be  new- 
onset  asthma  in  a health  care  worker  who  has  had  daily 
exposure  to  glutaraldehyde  since  being  hired  several 
months  previously  as  an  endoscopy  technician. 9 In  con- 
trast, persons  with  preexisting  asthma  who  report 
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ABBREVIATIONS  USED  IN  TEXT 

RADS  = reactive  airways  dysfunction  syndrome 
MSDS  = Material  Safety  Data  Sheet 
FEY,  = forced  expiratory  volume  in  1 second 
TDI  = toluene  diisocyante 
Ig  = immunoglobulin 

NIOSH  = National  Institute  for  Occupational  Safety  and 
Health 

SENSOR  = Sentinel  Event  Notification  System  for 
Occupational  Risks 


episodes  of  bronchospasm  attributable  to  nonspecific 
workplace  irritants  such  as  nuisance  dust  would  not  ful- 
fill this  case-definition  of  occupational  asthma. 

While  strict  operational  case  definitions  of  occupa- 
tional asthma  are  crucial  in  epidemiological  investiga- 
tions, they  are  less  relevant  in  clinical  practice.  In  terms 
of  disease  management  and  particularly  with  respect  to 
prevention  strategies,  the  more  inclusive  description  of 
occupational  asthma  should  be  adopted.  An  alternative 
term  for  broadly  defined  occupational  asthma  is  “work- 
related  asthma.”  Again,  this  term  would  include  both 
work-related  aggravation  of  preexisting  asthma  as  well 
as  new-onset  asthma  caused  by  a workplace  exposure. 

An  inclusive  definition  of  occupational  asthma  has 
been  used  and  advocated  by  several  investigators.  New- 
man-Taylor10  and  subsequently  Cartier11  defined  occupa- 
tional asthma  as  “variable  airways  narrowing  causally 
related  to  exposure  in  the  working  environment  to  air- 
borne dusts,  gases,  vapours,  or  fumes.”  More  recently, 
Wagner  and  Wegman  advocated  that  occupational  asthma 
be  defined  as  “all  asthma  caused  or  exacerbated  by  work- 
place exposures — including  asthma  from  sensitizers,  irri- 
tant-induced asthma,  and  workplace  exposure-induced 
asthma  attacks.”12  In  a recent  descriptive  study  of  occu- 
pational asthma,  Wheeler  et  al  defined  occupational 
asthma  as  a condition  meeting  the  following  criteria: 

a patient  has  asthma  and  an  association  between  symp- 
toms and  the  workplace,  either  documented  with  spe- 
cific testing  or  by  clinical  history;  there  has  been  a 
workplace  exposure,  with  an  association  between 
asthma  symptoms  and  exposure  to  some  process,  sub- 
stance, or  environment  at  work;  there  are  work-related 
changes  in  spirometry  or  peak  flow  results;  or  there  is  a 
positive  response  to  bronchial  provocation  testing  with 
the  agent  to  which  the  patient  was  exposed  at  work.1' 

Work-aggravated  asthma  may  be  compensable  under 
workers’  compensation  law.  In  one  recent  investigation, 
Tarlo  et  al  reviewed  609  claims  of  occupational  asthma 
to  a workers’  compensation  board,14  of  which  469  were 
found  to  be  associated  with  workplace  exposures.  Of 
those,  50%  (or  a total  of  39%  of  all  claims  filed)  were 
cases  of  asthma  aggravated  by  irritant  workplace  expo- 
sures, while  50%  were  cases  of  asthma  determined  to  be 
caused  by  the  workplace,  typically  by  a known  sensitizer 
such  as  isocyantes.  Importantly,  compensation  was 
available  for  both  work-aggravated  asthma  and  asthma 


thought  to  be  caused  by  a known  sensitizer  from  the 
workplace.14  Additionally,  Harber15  has  described  a vari- 
ety of  occupation-asthma  interactions  that  should  be 
used  to  characterize  the  effect  of  the  workplace  on 
asthma  and  are  relevant  to  disability  reports  filed  for 
occupational  asthma  claimants;  included  among  these  is 
work  aggravation  of  preexisting  asthma. 

Although  clinicians  should  generally  adopt  an  inclu- 
sive view  of  occupational  asthma,  it  is  nonetheless  use- 
ful to  make  distinctions  between  the  various  types  of 
workplace  exposures  that  may  contribute  to  asthma  to 
develop  a more  complete  understanding  of  clinical  pre- 
sentation and  illness  natural  history.  In  considering  all 
those  with  asthma,  a remarkably  heterogeneous  constel- 
lation of  factors  play  roles  in  disease  expression,  ranging 
from  emotional  to  genetic.  The  spectrum  of  factors  that 
commonly  receive  consideration  in  the  evaluation  of 
occupational  asthma,  however,  is  more  circumscribed 
and  generally  limited  to  inhaled  airway  stimuli.  Still, 
this  represents  a very  large  group;  more  than  200  occu- 
pational agents  have  been  causally  linked  with  asthma.16 
For  the  purposes  of  this  review,  we  distinguish  between 
exposures  that  have  been  demonstrated  to  cause  asthma, 
including  immune  sensitizers,  and  exposures  that  aggra- 
vate or  trigger  preexisting  asthma. 

Occupational  Causes  of  Asthma 

The  major  classifications  of  occupational  exposures 
that  cause  new-onset  asthma  are  1 ) high-molecular- 
weight  compounds;  2)  low-molecular-weight  com- 
pounds; and  3)  high-level-irritant  inhalant  exposures. 
Importantly,  those  who  develop  asthma  after  exposure  to 
these  inhalants  acquire  a chronic  disease  that  they  pre- 
sumably would  never  have  developed  had  they  not  been 
exposed.  Among  susceptible  individuals,  continued  expo- 
sure to  these  inhalants  can  be  expected  to  result  in  pro- 
gressive worsening  of  asthma.17 

High-molecular-weight  organic  compounds  include 
plant  and  animal  proteins,  vegetable  gums,  and  wood 
dusts  or  barks.  Many  of  these  substances  induce  specific 
immunoglobulin  E (IgE)  antibodies,  biomarkers  of  sen- 
sitization, in  the  susceptible  worker.  Table  1 lists  exam- 
ples of  occupations  that  expose  workers  to  high-molec- 
ular-weight compounds  that  have  been  causally  linked 
with  asthma.  A more  comprehensive  listing  may  be 
found  elsewhere.18  Among  some  exposed  workers, 
asthma  symptoms  may  persist  even  years  after  removal 
from  these  exposures.19 

Low-molecular-weight,  mostly  inorganic,  com- 
pounds that  cause  occupational  asthma  include  a variety 
of  chemicals,  include  isocyanates,  which  are  used  to 
make  polyurethane  plastics,  and  metals,  drugs,  and 
other  chemicals. 

One  of  the  most  extensively  investigated  low-molec- 
ular-weight  substances  demonstrated  to  induce  asthma  is 
plicatic  acid  (440  Da),  the  primary  compound  in  the 
Western  red  cedar  and  the  principal  etiologic  factor  in 
cedar  asthma.  Exposure  to  Western  red  cedar  and,  in  turn. 
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TABLE  1 —Selected  workers  at  risk  for  occupational  asthma 
caused  by  high-molecular-weight  compounds 

TABLE  2— Selected  workers  at  risk  for  occupational  asthma 
caused  by  low-molecular-weight  compounds 

Occupations 

Etiologic  exposure 

Occupations 

Etiologic  exposure 

Farmers 

Printers 

Health  care  workers 

Textile  workers 

Bakers 

Animal  handlers 

Woodworkers/sawmill  workers . . . 
Postal  workers/Bookbinders 

. . . Grain  dust;  grain  mites 
. . . Vegetable  gums 
. . . Latex 
. . . Wool 

. . . Plant  dust  and  fungal  enzymes 
. . . Urine  and  dander 
. . . Wood  dusts 
. . . Glues 

Roofers/insulators 

Paint/plastic/chemical  workers . 

Pharmaceutical  workers 

Health  care  technicians 

Printers 

Textile  workers 

Hard  metal  grinders,  carpenters . 
(construction/woodworking) 

. Toluene  diisocyante 
. Trimellitic  anhydride 
. Antibiotics 

. Formaldehyde,  glutaraldehyde 
. Chromium 
. Dyes 

. Cobalt  plicatic  acid  (Western  red  cedar) 

plicatic  acid  occurs  in  a variety  of  occupations  including 
sawmill  work,  carpentry,  and  construction.20-24  Another 
important  group  of  low-molecular-weight  compounds  is 
the  acid  anhydrides.  These  substances  can  cause  symp- 
toms of  immediate  airway  irritation  as  well  as  asthma. 
Trimellitic  anhydryde  is  among  the  more  important, 
widely  encountered  acid  anhydrides  in  industry.  Expo- 
sure to  trimellitic  anhydryde  occurs  in  the  production  of 
epoxy  and  alkyd  resins  used  to  manufacture  coating 
materials  such  as  paints  and  plastics.25-27  Examples  of 
some  important  occupational  exposures  to  low-molecu- 
lar-weight agents  that  cause  asthma  are  shown  in  Table  2. 
A more  comprehensive  listing  may  be  found  elsewhere.18 

A number  of  findings  support  the  concept  that 
immunologic  mechanisms  play  an  important  role  in  medi- 
ating asthma  caused  by  both  low-  and  high-molecular- 
weight  compounds.  Evidence  supporting  a role  for  the 
immune  system  includes  the  observation  that  an  immuno- 
globulin response  may  be  found  following  exposure  to 
many  of  the  high-molecular-weight  compounds  that  cause 
asthma.  Although  not  typical  of  the  low-molecular- 
weight  compounds,  some  of  these  inducers  of  asthma 
such  as  the  acid  anhydrides  also  promote  immunoglobu- 
lin responses.  Importantly,  the  agents  implicated  as  etio- 
logic  in  occupational  asthma  do  not  cause  disease  in  all 
individuals,  again  suggesting  that  host  response  is  an 
important  determinant  in  shaping  the  natural  history  in  the 
exposed  worker.  Additionally,  a period  of  latency  that 
may  last  for  weeks,  months,  or  years  can  be  expected 
between  initial  exposure  and  evolution  of  frank  asthma. 
Finally,  once  the  affected  individual  is  sensitized  from  ini- 
tial exposures  (that  is,  the  immune  system  is  primed), 
extremely  low  concentrations  of  the  substance  can  pro- 
voke subsequent  episodes  of  bronchospasm.  For  example, 
in  the  sensitized  individual,  toluene  diisocyanate  (TDI) 
can  induce  bronchospasm  in  concentrations  as  low  as  one 
part  per  billion.28 

These  observations  underscore  two  very  important 
and  clinically  relevant  points  regarding  the  diagnosis 
and  management  of  occupational  asthma.  First,  the 
latency  between  initial  exposure  and  onset  of  symptoms 
means  that  the  concept  of  a “new”  workplace  exposure 
must  be  interpreted  broadly.  Second,  the  potential  for  an 


exceptionally  low-dose  exposure  to  precipitate  bron- 
chospasm among  sensitized  persons  typically  renders 
personal  respirators  ineffective  in  preventing  exacerba- 
tions. Instead,  complete  avoidance  of  the  exposure 
should  be  encouraged,  which  will  typically  necessitate  a 
job  change.  Other  options  that  should  be  considered, 
whenever  possible,  include  substituting  a nonsensitizing 
material  for  the  suspected  asthma  inducer  or  engineering 
controls  to  reduce  the  risk  of  exposure.  These  interven- 
tions may  prevent  the  affected  worker  from  having  to 
make  a major  job  change.  They  may  also  have  the  bene- 
fit of  eliminating  or  reducing  the  risk  of  new  cases  of 
occupational  asthma  among  other  workers  who  are  not 
yet  symptomatic.  Importantly,  occupational  asthma 
should  not  be  viewed  as  an  idiosyncratic  response  to  a 
workplace  exposure.  Instead,  a well-defined  case  of 
occupational  asthma  should  be  viewed  as  evidence  of  a 
potential  health  hazard  in  the  workplace  that  requires 
modification  to  prevent  more  cases  in  the  future. 

In  contrast  with  agents  that  appear  to  require  immune 
system  participation  to  cause  asthma,  irritant  inhalant 
exposure  in  high  concentrations  can  cause  asthma 
through  apparently  nonimmunological  mechanisms. 
Short-term,  high-level  exposure  to  irritant  fumes,  vapors, 
or  smoke  can  cause  reactive  airways  dysfunction  syn- 
drome (RADS).  RADS  refers  to  asthma  that  is  caused  by 
a single  toxic  inhalational  exposure.29-31  The  key  feature 
of  RADS  is  that,  by  definition,  the  affected  individual 
must  have  had  a documented  high-level  irritant  exposure, 
usually  resulting  from  a single  major  industrial  accident. 
Symptoms  typically  develop  within  hours  of  the  expo- 
sure. Strictly  defined,  the  affected  individual  may  not 
have  had  a preexisting  diagnosis  of  asthma  or  a syn- 
drome of  reversible  airflow  obstruction.  As  in  other 
forms  of  asthma,  exacerbations  and  remissions  can  be 
expected  in  RADS,  although  most  people  with  RADS 
have  less  reversibility  in  their  airflow  obstruction  com- 
pared with  others  with  asthma.32,33 

Occupational  Triggers  of  Preexisting  Asthma 

A wide  variety  of  occupational  exposures  can  trigger 
bronchospasm  among  persons  with  preexisting  asthma. 


WJM,  December  1998 — Vol  169,  No.  6 


Occupational  Asthma — Kuschner  et  al  345 


TABLE  3.—  Settings  in  which  to  suspect  an  occupational 
factor  in  asthma 

1 . All  cases  of  adult-onset  asthma 

2.  Cases  in  which  a worker  suggests  a link  between  the  workplace  and 

deterioration  in  respiratory  health 

3.  Asthma  that  began  or  worsened  after  a job  change 

4.  Asthma  that  follows  a one-time  high-level  irritant  inhalant  exposure 

(for  instance,  Reactive  Airways  Dysfunction  Syndrome) 

5.  Occupations  with  airborne  exposures  that  can  be  easily  seen  or 

smelled  (dust,  vapors,  smoke) 

6.  Occupations  in  which  the  worker  is  advised  to  use  a personal 

respirator 


An  exposure  that  may  trigger  bronchospasm  in  one  indi- 
vidual, however,  may  have  no  significant  effect  on  air- 
way function  in  others  with  asthma.  Moreover,  the  inten- 
sity and  duration  of  bronchospasm  triggered  by  a given 
provocative  exposure  will  vary  among  persons  with 
asthma  in  ways  that  are  not  easy  to  explain  or  predict. 

Gases,  dust,  smoke,  and  particles  have  all  been  shown 
to  cause  airflow  limitation  in  people  with  asthma.34  Chlo- 
rine gas  is  the  most  common  irritant  gas  exposure 
encountered  in  industry.  Workers  in  textile,  pulp  bleach- 
ing, and  water  purification  industries  may  be  affected.35 
Dust  can  be  encountered  in  any  industry  that  involves 
movement,  disruption,  or  disintegration  of  either  organic 
or  inorganic  materials.  Dusty  occupations  include  farm- 
ing, construction,  mining,  and  certain  manufacturing 
procedures.  Smoke  is  a complex  mixture  of  gases  and 
particulates  that  results  from  incomplete  combustion. 
Smoke  inhalation  resulting  from  structural  fires  is  a well- 
recognized  cause  of  airflow  obstruction  and  an  obvious 
occupational  hazard  among  firefighters.36  Cigarettes  are 
another  important  source  of  smoke  exposure.  Although 
restrictions  on  smoking  in  the  workplace  are  becoming 
more  widespread,  they  have  not  been  universally 
adopted.  Consequently,  secondhand  cigarette  smoke 
remains  a relevant  noxious  inhalant,  particularly  among 
indoor  workers  such  as  restaurant  and  bar  workers  and 
some  flight  attendants.  Finally,  inhalational  exposure  of 
very  small  particles  in  the  micron  and  submicron  range 
has  been  correlated  with  reductions  in  airflow  in  people 
with  asthma.37,38  While  epidemiological  investigations 
studying  respiratory  effects  of  particle  inhalation  have 
focused  predominantly  on  ambient  air  pollutants,  they  do 
support  the  hypothesis  that  particle  inhalation — whatever 
the  source  and  whatever  the  chemical  composition — may 
have  a deleterious  effect  on  airway  function  among  those 
with  asthma.  That  is,  respirable  particles  may  act  in  a 
nonspecific  or  generic  manner  to  cause  bronchospasm. 

When  To  Consider  a Diagnosis  of  Occupational 
Asthma 

An  occupational  history  should  be  part  of  the  initial 
evaluation  of  all  adults  with  asthma,  including  a com- 


plete work  history  detailing  all  jobs  as  far  back  in  time 
as  possible.  It  is  important  to  recognize  that  some  occu- 
pational exposures  can  be  important,  but  unrecognized, 
triggers  of  bronchospasm  in  people  who  report  having 
had  asthma  all  their  lives.  In  these  circumstances  it  is 
easy  to  dismiss  deterioration  in  respiratory  function  as 
unavoidable  disease  progression  when,  in  fact,  deterio- 
ration in  respiratory  function  may  be  attributable  to  an 
avoidable  workplace  exposure.  While  occupational  fac- 
tors should  be  assessed  in  all  workers  with  asthma,  sev- 
eral general  circumstances,  delineated  in  Table  3,  merit 
particularly  close  scrutiny.  When  a worker  with  asthma 
reports  that  one  or  more  of  these  circumstances  is  pres- 
ent, the  health  care  practitioner  should  suspect  an  occu- 
pational factor  and  pursue  further  questioning. 

How  to  Diagnose  Occupational  Asthma 

It  is  axiomatic  that  a diagnosis  of  asthma  must  be 
established  before  a diagnosis  of  occupational  asthma  can 
be  considered.  Moderate  and  severe  bronchospasm  is 
generally  readily  recognizable  and,  in  those  cases,  the 
diagnosis  of  asthma  should  be  established  without  diffi- 
culty. In  cases  of  mild  asthma,  including  many  cases  of 
mild,  new-onset  occupational  asthma,  disease  presenta- 
tion can  be  subtle  and  the  diagnosis  may  be  more  elusive. 
Episodic  dry  cough,  chest  tightness,  and  increased  breath- 
ing effort  may  be  the  only  manifestations  of  asthma  in 
some  individuals.  Patients  may  absolutely  deny  a history 
of  frank  shortness  of  breath  or  wheezing.  Objective  data 
from  spirometry  and  peak  flow  meter  recordings  demon- 
strating airflow  obstruction  that  reverses  after  the  admin- 
istration of  a bronchodilator,  or  symptomatic  improve- 
ment after  empiric  treatment  with  a bronchodilator,  may 
suggest  the  diagnosis.  A history  of  spontaneous  improve- 
ment in  respiratory  symptoms  or  function  will  support  a 
diagnosis  of  asthma.  Additionally,  a trial  of  avoidance  to 
exposures  such  as  dust,  smoke,  vapors,  fumes,  and  aeroal- 
lergens  followed  by  improvement  in  respiratory  status  is 
also  strongly  suggestive  of  asthma. 

Confirming  a diagnosis  of  occupational  asthma  and 
implicating  a specific  exposure  can  be  challenging.  No 
single  test  clinches  the  diagnosis.  Since  asthma  is  charac- 
terized by  exacerbations  and  remissions,  evaluation  of  a 
patient’s  disorder  at  one  point  in  time  may  not  fully  char- 
acterize the  disorder.  Multiple  exposures  may  be  relevant, 
both  in  and  out  of  the  workplace,  further  complicating  the 
evaluation.  Exposure-response  intervals  that  last  many 
hours  may  complicate  recognition  of  occupational  asthma. 
Specific  airway  challenges  with  suspected  agents  in  an 
exposure  laboratory,  although  appealing  in  principle,  are 
not  widely  available  or  validated.  Moreover,  they  are  com- 
plicated and  cannot  fully  replicate  real-world  exposure 
settings.39  As  a consequence,  their  use  remains  largely 
confined  to  research.  In  the  end,  a preponderance  of  evi- 
dence must  be  viewed  as  the  clinical  gold  standard  for  the 
diagnosis  of  occupational  asthma  in  most  clinical  prac- 
tices. The  diagnosis  will  generally  be  established  from  a 
detailed  history  supported  by  serial  lung  function  studies. 
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TABLE  4 —Questions  to  determine  links  between  the  workplace 
and  asthma  symptoms 


1 . Is  there  a diurnal  temporal  relationship  between  work  and  the 

onset  of  bronchospasm?  In  other  words,  do  symptoms  develop 
in  a predictable  manner,  either  during  or  after  exposures  at 
work  or  after  returning  home  from  work  on  days  with  exposure? 

2.  Do  symptoms  improve  during  vacations,  over  the  weekend,  or 

during  any  other  extended  period  away  from  work? 

3.  Are  symptoms  worse  at  the  end  of  the  workweek? 


Since  occupational  asthma  is,  in  the  end,  a clinical 
diagnosis,  the  accuracy  of  the  diagnosis  and  the  efficacy 
of  the  management  that  follows  from  the  diagnosis  will 
depend  heavily  on  the  quality  and  availability  of  relevant 
data.  Moreover,  the  consequences  of  a false-positive  ver- 
sus a false-negative  diagnosis  of  occupational  asthma  for 
a given  worker  will  necessarily  have  an  impact  on  data 
interpretation  and,  accordingly,  the  management  of  that 
worker.  Inevitably,  real-world  issues,  including  the  eco- 
nomic consequences  to  the  patient  and  the  employer,  will 
influence  prevention  and  treatment  strategies. 

At  a minimum,  the  history  should  address  each  of 
the  six  special  circumstances  detailed  in  Table  3.  Other 
important  questions  which  address  the  temporal  rela- 
tionship between  symptoms  and  work  may  help  to 
establish  an  exposure-response  relationship  between 
the  workplace  and  bronchospasm  (Table  4).  Even 
though  these  classic  exposure-response  temporal  rela- 
tionships are  often  present  early  in  the  course  of  illness, 
they  may  not  be  apparent  later  in  the  course,  thereby 
complicating  diagnosis. 

It  is  important  to  note  that  specific  preformed  IgE 
bound  to  mast  cells  mediates  asthma  caused  by  many 
high-molecular-weight  compounds.  Exposure  to  these 
high-molecular-weight  compounds  can.  in  the  sensitized 
person,  provoke  an  immediate  response,  or  early-onset 
asthma.  Peak  symptoms  will  often  occur  within  30  min- 
utes of  exposure.3  In  contrast,  low-molecular-weight 
compounds  may  cause  late-onset  occupational  asthma 
symptoms  that  may  not  develop  until  4—6  hours  after 
exposure,  with  peak  symptoms  developing  8-10  hours 
after  exposure.3  Finally,  both  low-  and  high-molecular- 
weight  compounds  can  cause  a dual  response,  with  fea- 
tures of  both  early-  and  late-onset  asthma.  In  any  case, 
diurnal  patterns  of  bronchospasm  related  to  workplace 
exposure  should  suggest  occupational  asthma. 

Details  about  the  job  process  may  suggest  relevant 
occupational  exposures.  A job  title,  by  itself,  rarely  pro- 
vides a complete  picture  of  the  work  task.  A series  of 
questions  (listed  in  Table  5)  can  provide  circumstantial 
evidence  linking  the  workplace  with  respiratory  symp- 
toms. The  worker  should  be  instructed  to  obtain  informa- 
tion about  hazardous  materials  in  the  workplace.  The 
Occupational  Safety  and  Health  Administration  requires 
employers  to  make  Material  Safety  Data  Sheets  (MSDS) 
readily  available  to  workers.  These  documents  provide  a 


TABLE  5 —Questions  to  assess  the  job  process 

1.  In  as  much  detail  as  you  can  provide,  what  do  you  do? 

2.  Do  you  have  a Material  Safety  Data  Sheet  in  your  workplace?  (If 

yes,  obtain  a copy.) 

3.  Can  you  see  particles  or  dust  in  the  air  at  work? 

4.  Do  you  blow  dust  out  of  your  nose  or  cough  up  dust  at  the  end 

of  the  workday? 

5.  Are  you  exposed  to  vapors,  fumes,  mists,  or  chemicals? 

6.  Are  you  advised  to  wear  a personal  respirator?  Have  you  been 

personally  fitted  for  one?  Do  you  wear  it  faithfully? 

7.  (With  worker  concurrence  only)  To  the  employer  or  employer 

safety  and  health  personnel:  Please  provide  any  information 
about  industrial  hygiene  surveys,  workplace  illness  surveillance 
and  monitoring,  the  presence  of  other  affected  workers  (current 
or  past),  and  the  presence  of  any  known  asthma  sensitizers  or 
irritants  in  the  workplace. 


detailed  list  of  hazardous  materials  in  the  workplace  and 
their  potential  toxicities,  including  respiratory  effects.  The 
Chemical  Manufacturers’  Association  CHEMTREC  can 
also  provide  assistance  in  obtaining  chemical  specific 
information  (1-800-262-8200).  MSDSs  should  not  be 
viewed  as  the  sole  reference  for  possible  exposures  that 
can  cause  or  trigger  asthma.  With  the  approval  of  the 
worker,  communication  with  the  employer  regarding 
workplace  materials  and  existing  environmental  surveys 
can  be  an  additional  source  of  information  regarding  pos- 
sible important  exposures. 

Another  valuable  resource  is  the  National  Institute  for 
Occupational  Safety  and  Health  (NIOSH)  which  provides, 
by  telephone  or  Internet,  a wide  variety  of  information  on 
worker  health,  including  occupational  respiratory  disorders 
(1-800-356-4674;  http://www.cdc.gov/niosh/homepage.html). 
Exposure  assessment  and  diagnostic  strategies  have  also 
been  described  in  a recent  consensus  statement  published 
by  the  American  College  of  Chest  Physicians.40 

There  are  no  physical  examination  findings  that  are 
specific  for  occupational  asthma.  Skin  testing  may  estab- 
lish whether  an  individual  is  sensitized  to  a specific  anti- 
gen. A substance  that  produces  a positive  wheal  and  flare 
on  skin  testing,  however,  may  not  necessarily  be  a cause  or 
trigger  of  asthma  in  a given  worker.  Further,  immunologic 
testing  is,  with  a few  exceptions,  useless  in  testing  for  sen- 
sitization to  low-molecular-weight  compounds. 

After  the  history  and  physical  examination,  repeated 
pulmonary  function  testing  is  the  most  important  tool  in 
diagnosing  occupational  asthma.  Any  objective  data  about 
lung  function  predating  a work  exposure  suspected  of 
causing  or  exacerbating  asthma  can  provide  valuable  base- 
line data.  Typically,  however,  in  the  previously  asympto- 
matic individual,  lung  function  studies  will  never  have 
been  performed.  Serial  peak  expiratory  flow  monitoring 
with  a handheld  ambulatory  meter  or  spirometry  demon- 
strating changes  in  airflow  temporally  related  to  work 
support  a diagnosis  of  occupational  asthma.  Examples 
of  peak  expiratory  flow  rate  monitors  are  shown  in  Fig. 
1.  Diurnal  variability  of  20%  or  greater  in  peak  flow 
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Figure  1. — Ambulatory  peak  expiratory  flow  rate  monitoring.  Measurement  of  peak  expiratory  flow  rate  every  2 hours  for  a 2-week 
period  at  work  and  away  from  work  provides  objective  data  that  can  support  a diagnosis  of  occupational  asthma.  A.  Examples  of 
peak  flow  meters:  TruZone,  Monaghan  Medical  Corp  (Plattsburgh,  NY)  (left)  and  Personal  Best,  HealthScan  Products,  (Cedar  Grove, 
NJ)  (right).  B.  Proper  technique  for  measuring  peak  expiratory  flow:  upright  position;  firm  seal  around  the  mouthpiece;  lungs  filled 
completely  at  the  beginning  of  the  maneuver.  The  forced  expiratory  maneuver  is  performed  as  hard  and  fast  as  possible.  The  great- 
est of  three  consecutive  maneuvers  is  recorded. 


indicates  abnormal  changes  in  airflow  over  short  periods 
of  time  consistent  with  asthma.41  Peak  expiratory  flows 
should  be  recorded  every  2 hours  while  awake  on  work 
days  and  ideally  for  a 2-week  period  away  from 
work.39'40-42,43  Importantly,  in  those  individuals  who 
demonstrate  a late  asthmatic  response,  decrements  in  lung 
function  may  be  most  pronounced  hours  after  they  have 
left  the  workplace.  Documentation  of  clear  improvement 
in  lung  function  after  prolonged  absence  from  the  work- 
place, such  as  after  vacations,  is  very  strong  evidence  for 
an  occupational  exposure  factor. 

Occupational  asthma  ultimately  remains  a clinical 
diagnosis.  The  diagnosis  is  supported  by  a focused  eval- 
uation that  should  establish  a history  of  workplace  expo- 
sure to  a recognized  noxious  agent.  Temporal  links 
between  a relevant  occupational  exposure  and  both 
asthma  symptoms  and  airflow  obstruction  provide 
strong  additional  support  for  the  diagnosis. 

Prevention,  Treatment,  and  Legal  Implications 

Prevention  is  the  cornerstone  of  management  of  occu- 
pational asthma.  If  a preponderance  of  evidence  supports 
a link  between  the  workplace  and  asthma,  then  measures 
should  be  advocated  to  modify  the  worksite  or  remove  the 
worker  from  the  exposure  setting.  The  primary  effort 


should  be  to  modify  the  workplace  to  prevent  continued 
exposure.  Since  one  case  of  occupational  asthma  may 
presage  others,  workplace  modifications  may  have  bene- 
ficial effects  that  extend  beyond  the  symptomatic  worker. 
Specifically,  workplace  modifications  may  prevent  the 
evolution  of  illness  in  other  workers  who  have  not  yet 
experienced  symptoms  or  significant  loss  of  lung  func- 
tion. In  some  cases,  however,  the  worker  will  need  to 
change  job  tasks.  It  is  the  obligation  of  physicians  to 
report  cases  of  occupational  asthma  to  state  and/or  county 
health  boards  under  the  OSH  A act  of  1970.  More  infor- 
mation on  industrial  hygiene  issues  can  be  found  at  the 
OSHA  web  site  (http://www.osha.gov/wutsnew.html). 

Early  removal  of  the  worker  from  the  suspected  expo- 
sure has  important  prognostic  implications.  Multiple 
studies  have  demonstrated  that  asthma  symptoms  linked 
to  a workplace  exposure  may  persist  years  after  removal 
from  the  exposure.44-46  Studies  have  also  shown  that 
early  diagnosis  of  occupational  asthma  and  early  removal 
from  an  inciting  exposure  are  important  in  regaining  lung 
function  and  controlling  symptoms.47-50 

Usual  asthma  therapies  may  be  used  in  managing 
asthma  resulting  from  occupational  exposures.  These 
include  beta-2-specific  adrenergic  agonists,  corticos- 
teroids, and  adjuvant  anti-inflammatory  medications.  A 
stepwise  approach  to  the  use  of  asthma  medications  and  to 
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asthma  management  was  well  delineated  in  a monograph 
recently  produced  by  the  National  Institutes  of  Health 
National  Asthma  Education  and  Prevention  Program.41 
Bronchodilators  and  other  asthma  medications  should 
never  substitute  for  preventive  measures,  however. 

The  use  of  masks  to  provide  respiratory  protection  is 
usually  not  an  effective  intervention  and  should  not  be 
viewed  as  a substitute  for  workplace  modification  or 
removal  of  the  worker  from  the  exposure  setting.  For 
example,  among  workers  with  TDI-induced  asthma, 
continued  occasional  exposure  to  TDI  has  been  demon- 
strated to  cause  progressive  deterioration  in  lung  func- 
tion and  bronchial  hyperresponsiveness  despite  the  use 
of  respiratory  protection  compared  with  workers  who 
were  no  longer  exposed.51  Since  low-molecular-weight 
compounds  such  as  TDI  can  induce  bronchospasm  after 
exposure  to  concentrations  as  low  as  one  part  per  bil- 
lion,28 it  is  unreasonable  to  expect  satisfactory  protection 
from  a mask. 

In  cases  of  asthma  triggered  by  high-dose  irritant 
exposure,  such  as  nuisance  dusts,  respiratory  protection 
with  masks  may  be  a reasonable  second-line  manage- 
ment strategy  if  the  worker  cannot  or  will  not  leave  the 
job.  This  management  strategy  presumes  that  most  irri- 
tants trigger  bronchospasm  in  a dose-dependent  manner 
through  nonallergic  mechanisms.  Such  a dose-response 
relationship  has  been  reported  among  boilermakers 
exposed  to  fuel  ash,  a particulate  generated  from  fossil 
fuel  combustion.  Hauser  et  al52  reported  the  results  of  a 
prospective  evaluation  in  which  they  showed  a signifi- 
cant dose-response  relationship  between  the  decline  in 
the  adjusted  change  in  airflow  and  the  peak  and  average 
particulate  exposure  during  a 4-week  period.  Neverthe- 
less, despite  the  fact  that  a reduction  in  nuisance  dust 
and  irritant  exposures  afforded  by  respiratory  protection 
masks  may  have  a salutary  health  effect  among  people 
with  asthma,  complete  avoidance  of  triggers  should 
remain  the  principle  management  goal. 

Disease  surveillance  is  an  essential  component  in  the 
prevention  of  occupational  asthma.  In  a recent  discussion 
of  strategies  to  prevent  occupational  asthma,  Venables53 
highlighted  the  importance  of  surveillance  to  gain  infor- 
mation on  how  common  asthma  is  relative  to  other  occu- 
pational lung  diseases  and  on  the  relative  frequency  with 
which  different  agents  cause  asthma.  Occupational  safety 
and  health  is  one  of  the  priority  areas  targeted  in  the  US 
Department  of  Health  and  Human  Services  report, 
“Healthy  People  2000. ”54  In  the  United  States,  the  Sen- 
tinel Event  Notification  System  for  Occupational  Risks 
(SENSOR),  in  collaboration  with  NIOSH,  has  been 
developed  as  a national  program  for  occupational  disease 
surveillance,  including  occupational  asthma.55  The  pro- 
gram involves  collaboration  between  NIOSH  and  state 
and  county  health  departments.  The  surveillance  case 
definition  used  by  NIOSH  is  inclusive  and  includes  all 
cases  of  asthma  caused  by  or  aggravated  by  workplace 
exposures.56  A classification  scheme  using  the  overarch- 
ing term  “work-related  asthma'5  has  been  proposed  as 
part  of  planned  report  of  findings  from  SENSOR-partic- 


ipating  states.  Surveillance  case  definitions  are  currently 
in  development  for  this  report,  but  both  new-onset  and 
work-aggravated  asthma  will  be  included  (written  com- 
munication; Ruth  Jajosky,  DMD,  MPH;  NIOSH).  Finally, 
physician-filed  workers’  compensation  reports  are,  in 
some  US  states,  a very  important  and  reliable  source  of 
surveillance  and  are  accessed  in  the  SENSOR  program. 

It  is  important  to  recognize  that  workers  can  be  com- 
pensated for  asthma  that  is  caused  by  or  aggravated  by  an 
occupational  exposure.  While  impairment  must  be 
demonstrated,  it  is  not  necessary  to  prove  that  asthma 
was  entirely  caused  by  an  occupational  factor  to  meet  eli- 
gibility requirements  for  disability  compensation.  Claim 
disputes  may  arise  with  regard  to  the  work-relatedness  of 
the  worker’s  asthma  and  the  extent  of  disability.  In  the 
United  States,  claim  disputes  are  generally  resolved  by 
litigation  through  a court-administered  system  or  a 
wholly  administrative  system. 

Under  a wholly  administrative  system,  workers’  com- 
pensation boards,  which  are  part  of  the  Department  of 
Labor  but  consist  of  members  chosen  by  both  employers 
and  employees,  review  claims.  When  a claim  is  accepted, 
complete  medical  care  is  provided  and  paid  for  by  either 
private  insurance  or  a state  compensation  fund.57 

An  estimated  60%  to  90%  of  those  with  documented 
occupational  asthma  continue  to  demonstrate  respiratory 
impairment  after  leaving  an  exposure.58  Accordingly, 
workers  may  be  entitled  to  compensation  for  work- 
related  disability.  Disability  is  different  from  impairment. 
Impairment  is  defined  as  a functional  abnormality  result- 
ing from  a medical  condition.  It  may  be  temporary  or 
permanent.  Disability  indicates  the  total  effect  of  impair- 
ment on  the  individual  and  will  depend  on  the  job  and  the 
worker’s  ability  to  compete  in  an  open  job  market. 
Impairment  is  determined  by  the  physician,  and  disability 
is  determined  by  disability  raters,  workers’  compensation 
judges,  and  review  boards. 

Guidelines  for  determining  impairment  due  to  asthma 
have  been  developed  by  the  American  Thoracic  Soci- 
ety.59 The  guidelines  use  a scoring  system  consisting  of 
several  physiologic  and  clinical  parameters  to  character- 
ize impairment:  1)  postbronchodilator  forced  expiratory 
volume  in  1 second  (FEVj)  measured  by  spirometry,  2) 
reversibility  of  FEVj  or  degree  of  airway  hyperrespon- 
siveness, and  3)  minimum  asthma  medication  need. 
Recovery  from  occupational  asthma  may  continue  for  as 
long  as  2 years  after  removal  from  an  exposure.19 
Accordingly,  assessment  for  long-term  impairment  and 
disability  should  be  carried  out  2 years  after  the  removal 
from  an  exposure,  at  which  time  improvement  can  be 
expected  to  have  reached  a plateau. 

In  summary,  occupational  asthma  is  a prevalent  dis- 
order caused  by  a wide  variety  of  respirable  exposures 
including  organic  and  inorganic  compounds.  A diagno- 
sis of  occupational  asthma  will  only  be  established  if 
there  is  suspicion  that  asthma  symptoms  may  be 
causally  linked  to  the  workplace.  The  diagnosis  is  clini- 
cally based  and  is  supported  by  evidence  gained  from  a 
detailed  and  focused  history  and  pulmonary  function 
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testing,  including  ambulatory  peak  expiratory  flow  mon- 
itoring. Material  Safety  Data  Sheets  and  other  sources 
provide  worksite-specific  information  about  hazardous 
exposures  and  may  be  useful  in  identifying  a specific 
etiologic  exposure.  The  cornerstone  of  management  is 
prevention,  which  typically  mandates  a change  in  the 
work  environment  or  significant  work  task  modifica- 
tions. Workers  with  occupational  asthma  are  entitled  to 
compensation,  including  disability  compensation  for 
workers  with  evidence  of  persistent  impairment  after 
removal  from  the  workplace  exposure.  Claims  disputes 
are  usually  settled  through  litigation. 
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Controversies  in  Perioperative  Medicine 

HUGO  QUINNY  CHENG,  MD,  San  Francisco,  California 


Coexisting  medical  problems  are  common  in  surgical  patients.  Due  to  the  lack  of  convincing  studies, 
however,  the  optimal  strategies  for  perioperative  management  of  many  medical  problems  remain 
unclear.  Thus,  practices  are  often  based  on  inconclusive  clinical  studies  or  extrapolated  from  current 
understanding  of  pathophysiology.  This  article  reviews  guidelines  and  practices  for  endocarditis  pro- 
phylaxis, perioperative  anticoagulation  in  patients  with  mechanical  heart  valves,  glucose  control  in 
diabetic  patients  undergoing  surgery,  and  the  use  of  (3-blockers  to  prevent  postoperative  cardiac 
complications.  In  addition,  the  strength  of  the  evidence  supporting  these  practices  is  evaluated. 
(Cheng  HQ.  Controversies  in  perioperative  medicine.  West  J Med  1998;  169:351-355) 


Endocarditis  Prophylaxis 

Many  invasive  procedures  induce  transient  bac- 
teremia. Normal  cardiac  endothelium  resists  bacterial 
colonization.  Some  cardiac  abnormalities,  however, 
increase  the  risk  of  colonization  and  development  of 
bacterial  endocarditis.  Thus,  it  has  become  standard 
practice  to  administer  prophylactic  antibiotics  to  patients 
with  certain  cardiac  conditions  when  they  undergo  pro- 
cedures likely  to  cause  bacteremia.  Rates  of  bacteremia 
are  highest  after  dental  work  and  other  procedures 
involving  the  oropharynx.1  Endocarditis  originating 
from  such  procedures  is  usually  due  to  a-hemolytic 
( viridans ) Streptococci  spp.  Genitourinary  and  gastroin- 
testinal procedures  also  frequently  cause  bacteremia. 
Enterococcus  spp.  is  the  organism  most  likely  to  cause 
endocarditis  after  such  procedures. 

In  1997,  the  American  Heart  Association  issued  its  most 
recent  guidelines  for  endocarditis  prophylaxis.2  It  recom- 
mends prophylactic  antibiotics  only  for  patients  with  a 
moderate-  or  high-risk  cardiac  abnormality  (Table  1) 
undergoing  a high-risk  procedure  (Table  2).  Antibiotic  reg- 
imens have  been  simplified  (Table  3).  For  oral  and  upper- 
airway procedures,  the  dose  of  amoxicillin  has  been 
reduced,  and  a follow-up  dose  is  no  longer  recommended. 
Because  antibiotic  resistance  is  often  encountered  with 
enterococci,  the  combination  of  ampicillin  and  gentamicin 
is  still  recommended  for  patients  with  high-risk  cardiac 
abnormalities.  Amoxicillin  alone,  however,  is  now  deemed 
acceptable  for  patients  with  moderate-risk  abnormalities. 

The  utility  of  endocarditis  prophylaxis  is  uncertain.  A 
Dutch  study  found  that  only  1 in  10  patients  with  endo- 
carditis had  recently  undergone  a procedure  for  which 
prophylaxis  was  recommended.3  Thus,  even  universal 


adherence  to  recommendations  is  likely  to  prevent  only 
a few  cases  of  endocarditis,  because  most  cases  are  not 
iatrogenic.  This  is  not  surprising,  given  that  bacteremia 
follows  many  routine  nonmedical  activities.  For 
instance,  the  frequency  of  bacteremia  from  routine  tooth 
brushing  (estimated  at  40%)  approaches  that  from  tooth 
extraction  (60%).’ 

No  prospective  study  has  evaluated  the  efficacy  of 
endocarditis  prophylaxis.  A retrospective  cohort  study 
of  533  patients  with  prosthetic  valves  showed  a signifi- 
cant reduction  in  the  risk  of  endocarditis  among  those 
who  received  prophylactic  antibiotics.4  Two  case-con- 
trol studies  arrived  at  conflicting  conclusions.  One 
claimed  that  prophylaxis  was  91%  effective  at  prevent- 
ing postdental  endocarditis.5  The  study  included  only 
eight  cases,  however,  including  two  cases  of  culture- 
negative disease  and  two  in  which  the  diagnosis  of  endo- 
carditis was  made  more  than  2 months  after  the  dental 
procedure.  Misclassification  of  cases  was  thus  likely.  A 
case-control  study  examining  48  patients  with  native 
valve  endocarditis  showed  no  benefit  to  prophylaxis.6 

Further  consideration  must  be  given  to  the  risks  and 
costs  of  prophylaxis.  A decision  analysis  of  using  peni- 
cillin prophylaxis  in  patients  with  mitral  valve  prolapse 
(based  on  older  guidelines)  concluded  that  parenteral 
penicillin  would  lead  to  a net  loss  of  life  due  to  anaphy- 
lactic reactions.7  Prophylaxis  with  oral  penicillin  spared 
life  in  the  analysis,  but  only  in  older  patients  and  at  a 
cost  of  more  than  $1  million  per  year  of  life  saved. 

The  benefits  of  antibiotic  prophylaxis  are  greatest 
for  patients  with  high-risk  cardiac  abnormalities  such 
as  prosthetic  valves  or  prior  endocarditis.  For  patients 
with  moderate-risk  cardiac  abnormalities,  the  net  utility 
is  probably  marginal  at  best.  Nevertheless,  given  the 
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TABLE  1 .—Prevention  of  Bacterial  Endocarditis  (based  on  the 
1 997  American  Heart  Association  recommendations) 

Cardiac  Abnormality  and  Risk  of  Endocarditis 

Prophylaxis  Recommended 
High  Risk 

Prosthetic  valves,  including  bioprostheses 
Previous  endocarditis 

Surgically  created  systemic  pulmonary  shunts 
Complex  cyanotic  congenital  heart  defects 
Moderate  Risk 

Most  other  congenital  heart  defects 
Acquired  valve  dysfunction 
Hypertrophic  cardiomyopathy 
Mitral  valve  prolapse  with  regurgitation 
Prophylaxis  Not  Recommended 
Isolated  secundum  atrial  septal  defect 
Atrial  septal  defect,  ventricular  septal  defect,  or  patent  ductus 
arteriosus  repaired  at  least  6 months  previously  without  residua 
Coronary  artery  bypass  grafts,  pacemaker,  implanted  defibrillator 
Mitral  valve  prolapse  without  regurgitation 
Physiologic  or  functional  murmurs 

Rheumatic  fever  or  Kawasaki's  disease  without  valve  dysfunction 


current  medical-legal  environment,  the  physician  should 
offer  prophylaxis  according  to  American  Heart  Associa- 
tion guidelines,  with  the  understanding  that  efficacy  of 
prophylaxis  remains  unproven. 

Perioperative  Anticoagulation  for  Patients  With 
Mechanical  Heart  Valves 

Patients  with  mechanical  valve  prostheses  generally 
require  anticoagulation  with  warfarin  to  prevent  embolic 
strokes  and  valve  thrombosis.  For  minor  procedures 
such  as  skin  biopsy,  cataract  surgery,  and  dental  extrac- 
tion, anticoagulation  can  be  safely  continued  through  the 
perioperative  period.  For  more  invasive  surgery,  antico- 
agulation must  be  temporarily  discontinued  to  prevent 
hemorrhagic  complications.  The  optimal  strategy  for 
managing  perioperative  anticoagulation  to  minimize 
both  thromboembolic  and  hemorrhagic  complications  is 
the  subject  of  debate. 

The  most  aggressive  approach  uses  a perioperative 
heparin  infusion  while  oral  anticoagulation  is  discontin- 
ued (Table  4).  This  technique  theoretically  minimizes 
the  risk  of  thromboembolic  complications  by  keeping  the 
patient  anticoagulated  for  the  longest  possible  period; 
however,  it  generally  entails  several  days  of  hospitaliza- 
tion both  before  and  after  surgery  while  the  patient  is 
maintained  on  intravenous  heparin.  There  may  also  be 
an  increased  risk  of  hemorrhage  with  aggressive  antico- 
agulation. The  opposite  strategy  is  to  withhold  perioper- 
ative heparin  (except  as  indicated  for  prevention  of  deep 
venous  thrombosis)  and  make  admission  and  discharge 
decisions  without  considering  the  patient’s  level  of  anti- 
coagulation (Table  4).  This  practice  is  likely  to  be  less 


TABLE  2— Prevention  of  Bacterial  Endocarditis  (based  on  the 
1 997  American  Heart  Association  recommendations) 

Procedure  and  Risk  of  Endocarditis 

Prophylaxis  Recommended 
Dental  extraction 

Periodontal  procedures  including  surgery  and  scaling 

Intraligamentary  local  anesthetic  injection 

Prophylactic  cleanings  where  bleeding  is  anticipated 

Tonsillectomy  and  adenoidectomy 

Rigid  bronchoscopy 

Surgery  involving  respiratory  mucosa 

Esophageal  sclerotherapy  or  dilatation 

Endoscopic  retrograde  cholangiography  with  biliary  obstruction 

Biliary  tract  surgery 

Surgery  involving  intestinal  mucosa 

Prostate  surgery 

Cystoscopy  or  urethral  dilatation 
Prophylaxis  Not  Recommended 
Restorative  dentistry 

Nonintraligamentary  anesthetic  injection 
Shedding  of  primary  teeth 
Endotracheal  intubation 
Flexible  bronchoscopy* 

Tympanostomy  tube  placement 

Cardiac  catheterization  or  pacemaker  placement 

Incisions  or  biopsy  of  sterilized  skin 

Gastrointestinal  endoscopy,  including  biopsies  and  transesophageal 
echocardiography  * 

Vaginal  hysterectomy* 

Vaginal*  or  Cesarean  delivery 

In  absence  of  infection:  urethral  catheterization,  dilatation,  or 
curettage,  sterilization,  therapeutic  abortion,  IUD  manipulation 

•Prophylaxis  is  optional  in  the  presence  of  a high-risk  lesion. 


costly  but  potentially  increases  the  risk  of  thromboem- 
bolic complications. 

Deciding  between  these  dichotomous  strategies 
requires  understanding  the  incidence  of  thromboembolic 
complications  in  patients  with  mechanical  valves  while 
on  and  off  warfarin.  In  a 1994  meta-analysis,  ~4%  of  all 
patients  with  a mechanical  aortic  or  mitral  valve  pros- 
thesis suffered  a major  embolic  complication  each  year 
if  they  were  not  anticoagulated.8  Another  1.8%  of  such 
patients  experienced  valve  thrombosis  each  year  without 
anticoagulation.  The  annual  rates  for  embolism  and 
valve  thrombosis  were  reduced  to  1%  and  0.2%,  respec- 
tively, in  patients  anticoagulated  with  warfarin.  Based 
on  these  data,  discontinuing  anticoagulation  for  1 day 
confers  only  a 0.016%  (1.6  in  10,000)  risk  of  major 
embolism  or  valve  thrombosis.  This  estimate  assumes  a 
linear  risk  over  the  course  of  1 year.  The  actual  risk  may 
be  further  reduced  due  to  partial  anticoagulation  during 
the  time  warfarin  is  withheld.  On  the  other  hand,  a theo- 
retical hypercoagulable  state  caused  by  discontinuing 
warfarin  may  raise  the  actual  risk. 
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TABLE  3.— Prevention  of  Bacterial  Endocarditis  (based  on  the 
1997  American  Heart  Association  recommendations) 

Prophylactic  Regimens 

Dental,  Esophageal,  and  Upper  Respiratory  Tract  Procedures 
Standard  Regimen 

Amoxicillin,  2 g PO  1 hour  before  procedure 
Options  for  Patients  Allergic  to  Penicillin 
Cephalexin  or  cefadroxil,  2 g PO  1 hour  before  procedure 
Clindamycin,  600  mg  PO  1 hour  before  procedure 
Azithromycin  or  clarithromycin,  500  mg  P0 1 hour  before  procedure 
Parenteral  Alternatives  (for  patients  unable  to  take  oral  antibiotics) 
Ampicillin,  2 g IV  or  IM  within  30  minutes  of  procedure 
Clindamycin,  600  mg  IV  or  IM  within  30  minutes  of  procedure 
Cefazolin,  1 g IV  or  IM  within  30  minutes  of  procedure 
Gastrointestinal  or  Genitourinary  Tract  Procedures 
High  Risk  Patients 

Ampicillin,  2 g IV  or  IM,  plus  gentamicin,  1 .5  mg/kg  (<120  mg), 
within  30  minutes  of  procedure,  followed  in  6 hours  by  ampicillin, 

1 g IV  or  IM,  or  amoxicillin,  1 g PO 
High  Risk  and  Allergic  to  Penicillin 
Vancomycin,  1 g IV  (slow  infusion),  plus  gentamicin,  1.5  mg/kg 
(<120  mg);  complete  infusion  within  30  minutes  of  procedure 
Moderate  Risk 

Amoxicillin,  2 g PO  1 hour  before  procedure 
Ampicillin,  2 g IV  or  IM  within  30  minutes  of  procedure 
Vancomycin,  1 g IV  (slow  infusion);  complete  infusion  within 
30  minutes  of  procedure 


The  study  also  found  that  the  position  and  design  of 
the  prosthesis  altered  the  incidence  of  thromboembolism. 
An  aortic  valve  prosthesis  conferred  approximately  half 
the  thromboembolism  risk  of  a prosthetic  mitral  valve. 
Newer  valve  designs  (tilting  disk  and  bileaflet)  were 
found  to  be  less  thrombogenic  than  older  caged-ball 
valves.  Risk  of  major  embolism  was  reduced  by  30%  to 
40%  with  the  newer  valve  designs.  Thus,  the  estimated 
risk  of  thromboembolism  off  warfarin  would  be  even 
lower  in  patients  with  a modem  valve  prosthesis,  espe- 
cially if  the  prosthesis  were  placed  in  the  aortic  position. 

The  risk  and  cost  of  perioperative  heparinization 
must  also  be  considered.  A recent  decision  analysis  con- 
cluded that  perioperative  heparin  infusion  marginally 
increases  mortality  and  disability  because  bleeding  risks 
outweigh  the  risk  of  thromboembolism.9  A similar  con- 
clusion was  reached  for  patients  anticoagulated  for  atrial 
fibrillation  or  recurrent  venous  thrombosis.  An  earlier 
cost-benefit  analysis  estimated  that  the  first  “extra”  day 
of  hospitalization  for  the  sole  purpose  of  heparinization 
would  cost  $2  million  per  death  averted.10 

Data  from  observational  studies  support  withholding 
perioperative  heparin  in  some  patients  with  prosthetic 
valves.  Three  case  series  published  in  the  late  1970s 
found  no  postoperative  thromboembolic  events  in  more 
than  100  patients  with  isolated  aortic  prostheses  managed 
without  heparin.11-13  The  vast  majority  of  these  patients 
had  the  more  thrombogenic  caged-ball  valves.  For 


TABLE  4 .—Two  Approaches  to  Managing  Perioperative 
Anticoagulation  in  Patients  With  Mechanical  Valve  Prostheses 

Perioperative  Heparinization  ("aggressive"  approach) 

Stop  warfarin  4 days  before  surgery 
Admit  patient  3 days  before  surgery 
Begin  intravenous  heparin  when  International  Normalized  Ratio 
(INR)  <2.5 

Stop  heparin  6 hours  before  surgery 
Restart  heparin  and  warfarin  when  bleeding  risk  acceptable 
Stop  heparin  and  consider  discharging  patient  when  INR  >2.5 
No  Perioperative  Heparinization  ("minimalist"  approach) 

Stop  warfarin  4 days  before  surgery 

Admit  patient  at  usual  time  (check  INR  before  surgery) 

Restart  warfarin  when  bleeding  risk  acceptable 
Discharge  patient  without  regard  to  INR 


patients  with  mitral  valves,  the  data  are  less  clear.  One 
small  series  reported  two  major  perioperative  throm- 
boembolic events  in  10  patients  managed  without 
heparin.11  A larger  series,  however,  found  no  such  com- 
plications in  74  patients  with  mitral  prosthesis,  the  major- 
ity of  whom  received  no  perioperative  anticoagulation.13 

Based  on  available  data,  routine  perioperative 
heparinization  for  patients  with  aortic  valve  prostheses 
seems  unjustified.  A mechanical  mitral  valve  incurs  a 
greater  risk  of  thromboembolism.  Thus,  heparinization 
should  be  considered  for  patients  with  mitral  prostheses, 
particularly  those  who  have  older  valve  designs.  It 
remains  to  be  seen  how  low-molecular-weight  heparin, 
which  can  be  administered  at  home,  will  affect  practice. 

Perioperative  Glucose  Control  in  Diabetes 

Diabetic  patients  have  an  increased  risk  of  surgical 
wound  complications,  particularly  wound  infections.14 
A prospective  study  found  an  overall  infection  rate  of 
1.8%  for  “clean”  wounds;  among  diabetic  patients,  how- 
ever, the  infection  rate  was  10.7%.  The  reason  for  the 
increased  risk  of  wound  infection  is  unclear.  If  hyper- 
glycemia directly  promotes  wound  infection,  then 
tighter  perioperative  glucose  control  should  be  benefi- 
cial. If  chronic  diabetic  complications  such  as  vascu- 
lopathy  and  neuropathy  are  the  major  contributors,  then 
aggressive  perioperative  glucose  control  would  have  lit- 
tle effect  on  wound  healing.  A strategy  of  tight  control 
in  that  case  would  needlessly  increase  the  risk  of  hypo- 
glycemia, especially  in  surgical  patients  with  erratic  and 
unpredictable  diets. 

Most  proponents  of  tighter  perioperative  glucose 
control  cite  in  vitro  and  animal  studies  that  demonstrate 
adverse  effects  of  hyperglycemia.  Neutrophils  taken 
from  poorly  controlled  diabetic  patients  have  diminished 
chemotactic  and  phagocytic  activity.15  Neutrophil  func- 
tion in  those  patients  was  restored  by  improving  the  sub- 
jects’ glucose  control.  An  animal  model  of  type  2 
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diabetes  can  be  created  with  the  drug  streptozotocin, 
which  induces  a state  of  nonketotic  hyperglycemia  in 
rats.  Surgical  wounds  in  the  hyperglycemic  rats  have 
decreased  tensile  strength  and  lower  collagen  content 
than  wounds  in  normal  rats.16  Wound  strength  could  be 
improved  if  the  hyperglycemic  rats  were  treated  with 
frequent  insulin  injections.  The  clinical  relevance  of 
these  findings  remains  uncertain. 

No  randomized  trials  have  been  done  on  the  effects  of 
perioperative  glucose  control  on  wound  complication 
rates.  One  retrospective  study  examined  the  effects  of  a 
diabetes  control  protocol  on  the  rate  of  deep  wound  infec- 
tions in  diabetic  patients  undergoing  open  heart  surgery.17 
The  protocol  used  a postoperative  intravenous  insulin 
infusion  titrated  to  keep  blood  glucose  under  200  mg/dl. 
The  incidence  of  deep  wound  infection  after  implementa- 
tion of  the  protocol  was  significantly  lower  than  in  the 
preprotocol  era.  Furthermore,  the  investigators  found  a 
direct  correlation  between  average  blood  glucose  on  the 
first  postoperative  day  and  rate  of  deep  wound  infection. 

The  study,  however,  fails  to  definitively  prove  that 
tighter  glycemic  control  prevents  wound  infection  in 
diabetes.  The  study  period  spanned  7 years.  It  is  unclear 
what  other  changes  in  surgical  and  postoperative  care 
were  made  during  the  study  period  that  could  have  pre- 
vented infections.  Furthermore,  the  positive  correlation 
between  postoperative  glucose  levels  and  infection  rate 
does  not  imply  causation.  Severe  postoperative  hyper- 
glycemia may  be  simply  a marker  for  patients  with  more 
severe  diabetes.  Such  patients  are  likely  to  have  more 
chronic  diabetic  complications,  which  may  be  the  actual 
cause  of  the  high  infection  rate. 

Another  controversy  in  perioperative  diabetes  man- 
agement concerns  the  optimal  regimen  to  achieve 
glycemic  control.  Diabetic  patients  controlled  by  diet 
alone  usually  can  be  managed  with  sliding-scale  subcu- 
taneous insulin.  Oral  hypoglycemic  agents  must  be  dis- 
continued in  fasting  patients  because  such  drugs  have 
prolonged  action  and  may  cause  hypoglycemia.  Again, 
subcutaneously  administered  insulin  is  generally  recom- 
mended to  maintain  relative  euglycemia  perioperatively 
in  patients  managed  with  oral  hypoglycemic  agents.  For 
type  1 and  type  2 diabetes  maintained  on  insulin,  peri- 
operative insulin  is  usually  required.  Traditionally,  one- 
half  to  two-thirds  of  the  patient’s  long-acting  insulin  is 
administered  on  the  morning  of  surgery,  and  a glucose 
infusion  is  started.  Additional  adjustments  to  the  patient’s 
serum  glucose  are  made  with  a subcutaneous  insulin 
sliding  scale.  Many  diabetologists,  however,  argue  that 
perioperative  intravenous  insulin  and  glucose  infusion  is 
more  physiologically  rational  and  allows  tighter  glycemic 
control. ls  Proposed  regimens  include  either  separate 
insulin  and  glucose  infusions  or  a single  infusion  of  glu- 
cose. insulin,  and  potassium. 

Studies  comparing  intravenous  insulin  infusion  to 
subcutaneously  delivered  insulin  generally  found  that 
tighter  glycemic  control  was  achieved  using  the  intra- 
venous route.19-21  Drawing  conclusions  from  those  stud- 
ies is  difficult,  however,  because  of  methodological 
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problems.  In  one  study,  patients  randomized  to  intra- 
venous insulin  had  lower  glucose  levels  on  admission.19 
Another  study  failed  to  describe  the  subjects’  baseline 
characteristics  and  found  significantly  improved 
glycemic  control  at  only  two  of  six  time  points  over  72 
hours.20  Rates  of  hypoglycemia  are  often  not  reported, 
but  in  one  study,  three  of  six  patients  managed  with 
intravenous  insulin  required  extra  doses  of  glucose  to 
prevent  hypoglycemia.21 

Currently,  there  is  insufficient  evidence  to  advocate 
tight  perioperative  glucose  control.  A reasonable  goal 
would  be  to  keep  blood  glucose  under  250  mg/dl.  More 
stringent  control  should  be  attempted  only  when  the  risk 
of  hypoglycemia  is  deemed  low.  Likewise,  no  compelling 
data  support  one  regimen  of  perioperative  insulin  delivery 
over  the  other.  Physicians  should  choose  the  method  of 
insulin  delivery  based  on  patient-specific  criteria  as  well 
as  the  experience  and  familiarity  of  their  local  hospital 
staff  in  implementing  the  different  regimens. 

Reducing  Postoperative  Cardiac  Complications 
With  p-Blockers 

Cardiac  complications,  particularly  postoperative 
myocardial  infarction,  represent  a major  source  of  peri- 
operative morbidity  and  mortality.  Much  of  the  literature 
on  perioperative  medicine  focuses  on  approaches  to 
assessing  cardiac  risk  in  patients  undergoing  noncardiac 
surgery.  Less  information  is  available  on  ways  to  pre- 
vent cardiac  complications.  One  promising  strategy  is  to 
place  high-risk  surgical  patients  on  (3-adrenergic  block- 
ing drugs.  Surgical  stress  increases  sympathetic  tone  and 
causes  tachycardia  and  hypertension.  It  is  hypothesized 
that  this  ultimately  leads  to  ischemia  and  infarction.  If 
that  is  true,  then  sympathetic  blockade  with  3-blockers 
could  prevent  cardiac  complications. 

Several  studies  have  examined  the  effects  of  P-block- 
ers  on  myocardial  ischemia  during  surgery.  3-Blockers 
decreased  frequency  and  duration  of  intraoperative 
ischemia  as  detected  by  single-lead  ECG  monitoring.22-23 
The  studies,  however,  suffered  from  lack  of  blinding  and 
inadequate  randomization.  Furthermore,  intraoperative 
ischemia  is  a soft  end-point  that  cannot  be  used  as  a sur- 
rogate for  clinically  important  end-points  such  as  myocar- 
dial infarction  and  cardiac  death.  Two  nonrandomized 
studies  found  that  perioperative  3-blockers  reduced  the 
incidence  of  postoperative  myocardial  infarction  in  vas- 
cular surgery  patients.  Study  design  limited  the  strength 
of  the  conclusion,  however.  One  study  (retrospective 
cohort  design)  used  a historical  cohort  as  the  control 
group.24  In  the  other  study  (case-control  design),  it  was 
unclear  whether  cases  and  controls  had  equal  risk  factor 
profiles  for  developing  cardiac  complications.25 

A randomized,  double-blinded,  placebo-controlled 
trial  of  perioperative  atenolol  strengthens  the  evidence 
that  3-blockers  prevent  perioperative  cardiac  complica- 
tions.26 Two  hundred  patients  received  either  intravenous 
and  oral  atenolol  or  placebo  while  admitted  for  noncar- 
diac surgery.  All  patients  had  known  coronary  artery 
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disease  or  had  at  least  two  risk  factors  for  atherosclerosis. 
Treatment,  which  was  well  tolerated,  began  immediately 
before  surgery  and  continued  until  discharge  or  for  up  to 

1 week  after  surgery.  Mortality  and  incidence  of  myocar- 
dial infarction  did  not  differ  at  time  of  discharge.  After 

2 years  of  follow-up,  however,  the  mortality  was  55% 
lower  in  the  atenolol-treated  patients.  Event-free  survival 
(survival  free  from  myocardial  infarction,  unstable 
angina,  congestive  heart  failure  requiring  therapy,  or 
need  for  revascularization)  also  improved.  Based  on 
these  results,  the  authors  of  the  American  College  of 
Physicians’  guidelines  for  preoperative  cardiac  evalua- 
tion recommend  perioperative  (3-blockers  for  patients 
with  known,  or  at  high  risk  for,  coronary  artery  disease.27 

The  trial  of  perioperative  atenolol  is  methodologically 
sound,  but  randomization  results  raise  some  questions 
about  the  findings.  More  patients  in  the  atenolol  arm  had 
been  on  (3-blockers  before  enrollment,  possibly  suggesting 
better  outpatient  care.  It  is  not  noted  whether  there  were 
differences  in  usage  of  other  drugs  known  to  reduce  car- 
diovascular morbidity  and  mortality,  such  as  aspirin  and 
HMG  Co-A  reductase  inhibitors.  Furthermore,  it  appears 
that  the  control  arm  consisted  of  sicker  patients.  While  not 
reaching  statistical  significance,  more  patients  receiving 
placebo  had  known  coronary  disease,  prior  myocardial 
infarction,  typical  angina,  diabetes,  and  prior  revascular- 
ization. A final  concern  is  the  delay  of  weeks  to  months 
observed  between  surgery  and  the  development  of  compli- 
cations. The  authors  hypothesize  that  sympathetically 
mediated  perioperative  ischemia  predisposes  patients  to 
later  myocardial  infarction  and  that  (3-blockers  prevented 
complications  by  ameliorating  this  harmful  sympathetic 
tone.  The  study  did  not  have  adequate  power  to  detect  a 
difference  in  in-hospital  morbidity  and  mortality. 

Despite  these  limitations,  the  results  of  the  study  are 
compelling.  No  other  intervention  has  been  shown  to 
reduce  postoperative  cardiovascular  mortality  in  a ran- 
domized trial.  The  study  included  patients  with  both 
known  and  suspected  coronary  artery  disease.  Clearly, 
patients  with  known  coronary  artery  disease  should 
receive  (3-blockers  in  the  absence  of  significant  con- 
traindications, regardless  of  whether  surgery  is  antici- 
pated. (3-Blockers  should  also  be  considered  a first-line 
drug  for  presurgical  patients  with  uncontrolled  hyperten- 
sion. For  patients  who  merely  have  risk  factors  for  coro- 
nary artery  disease,  it  is  unclear  whether  (3-blockers 
should  be  started  “just  to  get  the  patient  through  surgery.” 
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A recent  editorial  called  for  “ the  scientific  community  to  stop  giving  alternative  medicine  a free  ride”  (Angell  M , Kassirer 
JP.  Alternative  medicine:  the  risks  of  untested  and  unregulated  remedies.  N Engl  J Med  1998;  339:841 ).  We  agree.  Now 
is  the  time  for  scientists  to  be  courageous,  as  well  as  careful  and  precise,  to  help  separate  truth  from  hope  and  fact  from 
myth.  The  paper  published  below  is  meant  to  advance  science  and  debate.  It  has  been  reviewed,  revised,  and  re-reviewed 
by  nationally  known  experts  in  biostatistics  and  in  complementary  medicine.  It  reports  a 6-month  blinded  study  of 
40  patients  with  AIDS  who  knew  they  might  receive  distant  healing  treatments  representing  a variety  of  traditions.  Patients 
who  received  treatment  had  a statistically  significant  more  benign  course  than  control  subjects.  Does  the  paper  prove  that 
prayer  works?  No.  The  authors  call  for  more  research,  as  do  we  and  the  reviewers,  for  a number  of  reasons.  We  note  that 
the  study  was  relatively  short  and  analysed  rather  few  patients.  No  treatment-related  mechanisms  for  the  effects  were 
posited.  The  statistical  methods  can  be  criticized.  We  have  chosen  to  publish  this  provocative  paper  to  stimulate  other  stud- 
ies of  distant  healing  and  other  complementaiy  practices  and  agents.  It  is  time  for  more  light,  less  dark,  less  heat. 

— Linda  Hawes  Clever,  MD 
Editor 


Various  forms  of  distant  healing  (DH),  including  prayer  and  "psychic  healing,"  are  widely  practiced,  but 
insufficient  formal  research  has  been  done  to  indicate  whether  such  efforts  actually  affect  health.  We  report 
on  a double-blind  randomized  trial  of  DH  in  40  patients  with  advanced  AIDS.  Subjects  were  pair-matched 
for  age,  CD4+  count,  and  number  of  AIDS-defining  illnesses  and  randomly  selected  to  either  10  weeks  of  DH 
treatment  or  a control  group.  DH  treatment  was  performed  by  self-identified  healers  representing  many 
different  healing  and  spiritual  traditions.  Healers  were  located  throughout  the  United  States  during  the 
study,  and  subjects  and  healers  never  met.  Subjects  were  assessed  by  psychometric  testing  and  blood  draw 
at  enrollment  and  followed  for  6 months.  At  6 months,  a blind  medical  chart  review  found  that  treatment 
subjects  acquired  significantly  fewer  new  AIDS-defining  illnesses  (0.1  versus  0.6  per  patient,  P = 0.04),  had 
lower  illness  severity  (severity  score  0.8  versus  2.65,  P = 0.03),  and  required  significantly  fewer  doctor  visits 
(9.2  versus  13.0,  P=  0.01),  fewer  hospitalizations  (0.15  versus  0.6,  P=  0.04),  and  fewer  days  of  hospitaliza- 
tion (0.5  versus  3.4,  P-  0.04).  Treated  subjects  also  showed  significantly  improved  mood  compared  with 
controls  (Profile  of  Mood  States  score  -26  versus  14,  P=  0.02).  There  were  no  significant  differences  in  CD4+ 
counts.  These  data  support  the  possibility  of  a DH  effect  in  AIDS  and  suggest  the  value  of  further  research. 

(Sicher  F,  Targ  E,  Moore  D,  Smith  HS.  A randomized  double-blind  study  of  the  effect  of  distant  healing  in  a population 
with  advanced  AIDS — report  of  a small  scale  study.  West  j Med  1 998;  1 69:356-363) 


Distant  healing  (DH)  is  defined  as  a conscious,  dedi-  Various  forms  of  DH,  including  prayer  and  some  forms  of 

cated  act  of  mentation  attempting  to  benefit  another  spiritual  healing,  are  widely  reported  and  subscribed  to  in 

person’s  physical  or  emotional  well-being  at  a distance.  the  United  States.1,2  Anecdotal  experience  with  DH  has 
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ABBREVIATIONS  USED  IN  TEXT 

ADD  = AIDS-defining  disease 
BHS  = Boston  Health  Study 
DH  = distant  healing 

MOS  = Medical  Outcomes  Survey  for  HIV 

POMS  = Profile  of  Mood  States 

WPSI  = Wahler  Physical  Symptom  Inventory 


stimulated  a substantial  body  of  research  including  at  least 
131  laboratory-published  studies  reviewed  by  Benor,3  of 
which  56  found  significant  effects.  Many  of  the  studies, 
however,  lacked  rigorous  control,  measured  only  responses 
in  vitro,  involved  only  brief  periods  of  influence,  or  did  not 
include  extended  follow-up.  The  medical  literature  does 
contain  a report  of  a rigorously  controlled  clinical  study  by 
Byrd,4  who  investigated  the  effects  of  intercessory  prayer 
for  383  patients  sequentially  admitted  to  the  San  Francisco 
General  Hospital  Coronary  Care  unit.  The  study  reported 
a significant  improvement  in  hospital  course  and 
decreased  medical  complications  in  the  treated  group,  but 
the  period  of  medical  follow-up  was  limited  to  the  time 
each  subject  spent  in  the  hospital,  so  delayed  effects  were 
not  studied.  In  addition,  outcome  measures  were  not  pre- 
defined. Thus,  the  longer-term  efficacy  of  DH  remains 
unstudied,  and  additional,  scientifically  rigorous  studies 
are  required  to  establish  whether  DH  can  be  an  effective 
intervention  for  life-threatening  disease. 

For  these  reasons,  and  without  having  conducted  any 
previous  DH  studies  at  all,  we  chose  to  evaluate  DH  in  a 
population  of  advanced  AIDS  patients  with  6-month  fol- 
low-up. Our  initial  study  was  a double-blind  pilot  study  of 
10  treated  and  10  control  subjects  conducted  during  July 
1995  through  January  1996.  The  pilot  study  suggested 
both  medical  and  psychological  benefits  of  distant  healing. 
Four  of  the  10  control  group  subjects  died,  with  no  deaths 
occurring  in  the  treatment  group,  but  the  result  was  con- 
founded by  age  (those  who  died  were  older).  As  a result, 
in  the  second  larger  study  (reported  here  in  full)  a pair- 
matched  design  was  used  to  control  for  factors  shown  to  be 
associated  with  poorer  prognosis  in  AIDS,5  specifically 
age,  T cell  count,  and  illness  history.  Additionally,  an 
important  intervening  medical  factor  changed  the  endpoint 
in  the  study  design.  The  pilot  study  was  conducted  before 
the  introduction  of  “triple-drug  therapy”  (simultaneous  use 
of  a protease  inhibitor  and  at  least  two  antiretroviral 
drugs),  which  has  been  shown  to  have  a significant  effect 
on  mortality.6  For  the  replication  study  (July  1996  through 
January  1997,  shortly  after  widespread  introduction  of 
triple-drug  therapy  in  San  Francisco),  differences  in  mor- 
tality were  not  expected  and  different  endpoints  were  used 
in  the  study  design.  Based  on  results  from  the  pilot  study, 
we  hypothesized  that  the  DH  treatment  would  be  associated 
with  1)  improved  disease  progression  (fewer  and  less 
severe  AIDS-defining  diseases  [ADDs]  and  improved 
CD4+  level),  2)  decreased  medical  utilization,  and  3) 
improved  psychological  well-being.  The  results  of  this 
replication  study  are  reported  below. 


Subjects  and  Methods 

Forty  subjects  were  recruited  by  distributing  fliers  at 
clinics  and  at  AIDS-related  events  and  through  adver- 
tisements in  both  gay  and  mainstream  newspapers  in  the 
San  Francisco  Bay  Area.  Efforts  were  made  to  reach  a 
wide  range  of  socio-demographic  populations.  All  sub- 
jects were  required  to  meet  the  criteria  of  the  Centers  for 
Disease  Control  AIDS  category  C-3  (CD4+  cell  count 
<200  cells/p  1,  history  of  at  least  one  ADD)7  and  to  be  tak- 
ing Pneumocystis  carinii  pneumonia  prophylaxis.  Sub- 
jects signed  informed  consent,  were  photographed,  and 
were  randomly  assigned  on  a double-blind  basis  to  either 
DH  or  a control  group.  Subjects  were  told  they  had  a 50-50 
chance  of  receiving  the  DH  treatment.  Both  groups  con- 
tinued to  receive  standard  medical  care  at  their  primary 
care  sites.  Subjects  were  pair-matched  by  age,  CD4+ 
count,  and  number  of  ADDs  before  randomization. 

Data  acquisition 

Subjects  came  to  the  laboratory  or  were  visited  at 
home  to  complete  baseline  and  repeated  measures  at 
enrollment,  at  the  end  of  the  10- week  treatment  interven- 
tion, and  at  follow-up  12-14  weeks  later  (Fig.  1).  Meas- 
urements taken  were  CD4+  count,  psychological  distress 
as  measured  by  the  Profile  of  Mood  States  (POMS),8 
physical  symptoms  as  measured  by  the  Wahler  Physical 
Symptom  Inventory  (WPSI),9  and  quality  of  life  as  meas- 
ured by  the  Medical  Outcomes  Survey  (MOS)  for  HIV.10 
In  addition,  subjects  reported  doctor  visits,  hospitaliza- 
tions, illness  recovery,  and  onset  of  new  illnesses.  To  ver- 
ify the  report,  6 months  from  the  start  of  the  study  a blind 
medical  chart  review  was  performed  by  a study  physician 
who  catalogued  outpatient  doctor  visits,  hospitalizations, 
and  remission  or  development  of  ADDs  over  the  study 
interval.  The  review  was  done  at  6 months  only  because 
of  the  focus  of  the  study  on  extended  treatment  effects. 
Additional  variables  included  subject’s  belief  in  the  effi- 
cacy of  DH,  years  HIV-positive,  previous  ADDs,  pro- 
tease inhibitor  use,  triple-drug  therapy  use,  site  of  med- 
ical care  delivery,  use  of  complementary  health  practices, 
social  support  for  study  participation,  drug  and  alcohol 
use,  and  demographics.  Subjects  were  also  asked,  in  a 
self-administered  questionnaire,  which  group  they 
thought  they  were  in,  treatment  or  control.  For  the  one 
subject  who  died  near  the  end  of  the  study,  all  data  were 
collected  except  the  final  CD4+  count. 

Evaluation  of  illness  severity 

To  control  for  the  variation  in  severity  and  prognosis 
of  different  AIDS-related  illnesses,  all  illnesses  were 
scored  according  to  the  Boston  Health  Study  (BHS) 
Opportunistic  Disease  Score,11  which  includes  both 
AIDS-defining  and  secondary  AIDS-related  diseases. 
The  BHS  severity  scoring  system  has  been  validated  in 
predicting  survival  in  two  large  populations  of  AIDS 
patients.  New  ADDs  were  counted  as  “ADDs  acquired” 
only  if  blind  chart  review  revealed  no  prior  diagnosis  of 
the  condition;  the  only  exception  to  this  rule  was 
Kaposi’s  sarcoma.  Because  cutaneous  Kaposi’s  sarcoma 
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Figure  1. — Study  flow  chart. 


is  scored  in  a different  severity  category  than  visceral 
Kaposi’s  sarcoma,  patients  progressing  from  cutaneous 
to  visceral  Kaposi’s  sarcoma  were  counted  as  having 
acquired  a new  illness.  Relapsing  and  remitting  oppor- 
tunistic diseases  such  as  thrush  or  herpes  or  non-AIDS- 
defining  bacterial  infections  were  counted  only  once, 
whether  or  not  there  were  recurrences.  Recoveries  from 
ADDs  were  tabulated  when  subjects’  medical  charts 
specifically  stated  a recovery  had  occurred  or  that  there 
had  been  no  evidence  of  the  illness  for  at  least  3 months. 

Pair  matching 

Pair  matching  was  done  to  control  as  much  as  possi- 
ble for  variation  in  outcomes  that  might  be  related  to 
major  disease  progression  and  survival  predictors,  as 
indicated  by  the  pilot  study  and  in  the  medical  litera- 
ture.611 The  variables  were  age,  baseline  CD4+  (T  cell) 


count,  and  history  of  ADDs  (sum  of  previous  and  cur- 
rent ADDs).  These  three  variables  were  used  to  form 
matched  subject  pairs.  First,  a normalized  z score  was 
computed  for  each  subject  for  each  variable  by  subtract- 
ing the  mean  for  all  subjects  and  dividing  the  result  by 
the  standard  deviation  for  all  subjects.  Next,  all  pairwise 
sums-of-squared  differences  in  z scores  between  sub- 
jects (over  the  three  variables)  were  computed.  For  each 
subject,  an  average  difference  from  all  the  other  subjects 
was  calculated.  Starting  with  the  subject  with  the  largest 
average  difference,  the  closest  match  was  found.  The 
two  matched  subjects  were  eliminated  from  the  list  and 
the  procedure  was  iterated  until  all  40  subjects  were 
paired.  A computer-generated  binary  random  number 
was  then  used  to  randomly  assign  one  member  of  each 
pair  to  treatment  and  one  to  control. 

Blinding  procedures 

All  subject  enrollment  interviews  were  performed  by 
one  of  two  staff  members  who  assigned  subjects  enroll- 
ment numbers.  After  enrollment  was  complete,  a third 
staff  member  used  a random  number  table  to  assign 
“study  code’’  numbers  to  each  of  the  enrollment  num- 
bers; these  were  substituted  in  the  computer  and  used  in 
randomization.  Medical  charts  were  obtained  at  the  end 
of  the  study;  names  were  removed  from  all  text,  and 
charts  were  assigned  a new  set  of  code  numbers  before 
they  were  reviewed.  The  chart  reviewer  did  not  know 
which  subjects  were  in  which  group  at  the  time  of 
review.  All  data  were  entered  into  the  computer  by  a 
research  assistant  who  was  blind  to  group  assignment. 
Subjects  learned  their  group  assignment  1 year  after  the 
the  study  ended. 

Treatment  procedures 

At  the  time  of  enrollment  all  subjects  were  photo- 
graphed, and  subject  information  packets  including 
5 X 7-inch  color  photograph,  first  name,  CD4+  count,  and 
current  symptoms  were  prepared  by  a research  assistant. 
Ten  copies  of  each  packet  were  made  and  marked  with 
removable  labels  indicating  the  subject’s  enrollment 
number.  After  randomization,  the  enrollment  numbers 
were  removed  from  the  packets  and  replaced  with  the 
study  codes.  The  packets  were  then  divided  into  treat- 
ment and  control  groups  based  on  the  randomization 
results.  Control  subject  packets  were  retained  unopened 
in  a locked  file  drawer.  Treatment  subject  packets  were 
grouped  in  batches  of  five  to  be  sent  to  each  healer.  Each 
of  the  five  envelopes  sent  to  the  healers  was  marked 
with  the  day  to  be  opened  to  begin  the  healing  period  for 
that  patient. 

Healers 

Forty  DH  practitioners,  including  12  from  the  pilot 
study,  were  recruited  via  professional  healing  associa- 
tions and  schools  of  healing.  Eligibility  criteria  were 
minimum  5 years  regular  ongoing  healing  practice,  pre- 
vious healing  experience  at  a distance  with  at  least 
10  patients,  and  previous  healing  experience  with  AIDS. 
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Healers  had  an  average  of  17  years  of  experience  and 
had  previously  treated  an  average  of  106  patients  at  a 
distance.  Practitioners  included  healers  from  Christian, 
Jewish,  Buddhist,  Native  American,  and  shamanic  tradi- 
tions as  well  as  graduates  of  secular  schools  of  bioener- 
getic  and  meditative  healing.  Practitioners  were  not  paid 
and  understood  that  the  study  could  not  evaluate  the 
abilities  of  any  individual  practitioner.  Healers  were 
residing  at  various  locations  throughout  the  United 
States.  The  site  from  which  they  performed  their  healing 
was  not  restricted. 

Healing  treatment 

A rotating  healing  schedule  randomized  healers  to 
subjects  on  a weekly  basis  to  minimize  possible  differ- 
ences in  healer  effectiveness.  Thus,  each  subject  in  the 
DH  group  was  treated  by  a total  of  10  different  practi- 
tioners, while  each  practitioner  worked  every  other 
week  treating  a total  of  5 subjects.  Each  healer  received 
five  consecutively  numbered  subject  information  pack- 
ets with  instructions  specifying  the  day  to  begin  treat- 
ment on  each  subject.  Healers  were  asked  to  work  on  the 
assigned  subject  for  approximately  1 hour  per  day  for 
6 consecutive  days  with  the  instruction  to  “direct  an 
intention  for  health  and  well-being”  to  the  subject.  Heal- 
ers completed  logs  for  each  healing  session,  indicating 
period  of  healing,  specific  technique,  and  any  impres- 
sions of  the  subject’s  illness.  Subjects  never  met  practi- 
tioners and  did  not  know  whether  they  were  in  the  DH 
group,  where  the  practitioners  were  located,  nor  at  what 
time  the  DH  might  occur.  Before  the  intervention,  study 
personnel  encouraged  and  motivated  healers  via  letters 
and  phone  calls  stressing  the  importance  of  the  study 
and  their  individual  efforts. 

Statistical  methods 

Baseline  and  outcome  comparisons  between  the  two 
groups  involved  three  statistical  tests:  paired  t test  for  all 
continuous  or  multilevel  variables,  Wilcoxon  signed- 
rank  test  when  the  data  appeared  to  be  skewed  or  con- 
tained outliers,  and  McNemar’s  test  for  2X2  tables  com- 
paring paired  binary  variables.  For  study  outcomes 
where  P < 0.05,  since  many  of  the  outcomes  had  skewed 
or  clumped  distributions  (caused  by  tied  values  in  out- 
come), a randomization  test12  was  also  used  to  obtain  an 
“exact”  P value  for  the  observed  outcome. 

In  addition,  because  study  outcomes  may  be  correlated. 
Hotelling’s  T-square  statistic  was  used  to  determine 
whether  there  was  a treatment  effect  on  the  array  of  11 
medical  and  psychological  outcomes.  Again,  since  this  sta- 
tistic assumes  multivariate  normality  of  the  outcomes 
(which  is  not  the  case),  statistical  significance  of  the  out- 
come array  was  further  assessed  by  conducting  a random- 
ization test  on  the  T-square  statistic.  A randomization  test  is 
based  on  comparing  a set  of  observed  outcomes  with  those 
generated  by  randomly  permuting  the  treatment-control 
assignment  of  subjects.  Randomization  tests  are  distribu- 
tion free,  that  is,  no  assumption  concerning  the  distribution 


of  the  test  statistic  is  required.  In  this  way,  an  unbiased 
determination  of  significance  is  obtained  without  assump- 
tions concerning  the  distribution  of  the  test  statistic.  (An 
informative  discussion  of  randomization  tests  in  a medical 
setting  is  contained  in  a recent  issue  of  The  American  Sta- 
tistician.'1') This  method  for  determining  statistical  signifi- 
cance was  necessitated  by  the  nature  of  the  outcomes  data. 

We  also  examined  the  effects  of  differences  in  base- 
line factors  (those  with  two-sided  P < 0.2)  on  outcome 
variables  by  stratifying  on  levels  of  baseline  factor  when 
they  were  discrete  and  by  analysis  of  covariance  when 
they  were  continuous. 

Results 

Baseline  comparisons 

Subjects  were  37  men  and  3 women  with  a mean  age  of 
43  (Table  1).  Only  one  patient  (DH  group)  had  a history  of 
intravenous  drug  use.  There  were  no  statistically  signifi- 
cant differences  on  any  baseline  measures  between  the 
treated  and  control  groups,  including  those  used  for  pair- 
matching, or  in  ongoing  AIDS  management-related  vari- 
ables, such  as  use  of  triple-drug  therapy  (Table  1).  There 
were  several  near-significant  differences  ( P < 0.20),  how- 
ever. All  five  baseline  smokers  and  all  four  minorities 
were  in  the  control  group  (P  = 0.06  and  P = 0. 1 2,  respec- 
tively). Of  note,  two  treated  subjects  resumed  their  smok- 
ing habit  during  the  study  period  (one  near  the  beginning 
and  one  near  the  middle),  reducing  group  smoking  differ- 
ences. The  control  group  also  was  HIV-positive  for  a 
shorter  time  (7.3  versus  9.0  years,  P - 0.11),  showed  a 
trend  toward  lower  initial  psychological  distress  scores 
(POMS  43  versus  62,  P = 0. 19),  and  had  used  fewer  alter- 
native therapies  (2.7  versus  4.2,  P = 0.10). 

A review  of  primary  care  sites  found  no  significant 
differences  in  site  or  type  of  medical  practice  (university, 
specialty  clinic,  solo  practice).  Review  of  charts,  each 
containing  complete  medical  history,  found  no  major 
comorbid  conditions  (heart  disease,  cancer,  diabetes)  in 
either  group.  A majority  of  subjects  (85%)  expressed  an 
a priori  belief  in  the  benefit  of  DH.  The  level  of  belief 
at  baseline  was  nearly  equal  for  both  groups,  and  the 
belief  showed  no  correlation  with  medical  outcomes. 

Medical  and  psychosocial  outcomes 

Over  the  6-month  study  period,  the  DH  group  experi- 
enced significantly  fewer  outpatient  doctor  visits,  fewer 
hospitalizations,  fewer  days  of  hospitalization,  fewer 
new  ADDs,  and  a significantly  lower  illness  severity 
level  as  defined  by  the  BHS  scale  (Table  2).  All  diseases 
acquired  are  listed  in  Table  3.  At  6 months,  the  DH  group 
also  showed  significantly  improved  mood  compared  with 
controls  as  measured  by  the  POMS,  reflecting  improve- 
ment on  four  of  six  subscales  (depression,  P < 0.02;  ten- 
sion, P < 0.02;  confusion;  P < 0.002;  fatigue,  P < 0.02). 
Differences  on  the  WPSI  and  MOS  were  not  significant 
between  groups.  One  death  occurred  in  the  control 
group,  after  the  patient’s  follow-up  questionnaire  had 
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TABLE  1 —Baseline  and  AIDS  Management-Related  Variables 


Treated  Control 

n 20  20  Two-sided  P' 

Age  (years) 42.9  ± 7.2  43.2  ± 6.4  0.80 

Sex  (%  female  subjs.) 10  5 1 .00 

Ethnic  minority  (%  subjs.) 0 20  0.1 2 

Education2  4.1  ± 0.6  3.9  ± 1.0  0.38 

Baseline  AIDS-related  factors 

Years  HIV  positive 9.0  ± 3.5.  7.3  ± 3.1  0.1 1 

CD4  cell  number/ml 90.3  ± 66.0  83.8  ± 70.9  0.55 

No.  existing  ADDs 1.4  ±1.3  1.3  ±1.4  0.65 

No.  prior  ADDS 1.9  ±1.3  2.1  ±1.4  0.58 

ADD  severity3 5.4  ± 3.0  5.0  ± 3.3  0.49 

Interventions  during  study 
Triple-drug  therapy4 

Throughout  study 70  80  0.72 

At  least  2 months 20  15  1 .00 

Protease  inhibitors 90  95  1 .00 

Pneumonia  carinii  prophylaxis 100  100  1 .00 

No.  alternative  therapies5 4.2  ±2.6  2.7  ± 2.0  0.10 

Support6 85  95  0.61 

Psychotherapy 45  50  1 .00 

Baseline  subjective  measures 

WPSI  score 1.64  ± 0.72  1 .69  ± 0.80  0.86 

POMS  score 62.3  ± 46.7  42.8  ± 39.9  0.1 6 

MOS  score7 -0.01  ± 0.8  -0.01  ± 0.8  1 .00 

Baseline  personal  habits 

Smokers 0 25  0.06 

Recreational  drug  use8 20  20  1 .00 

Alcohol  use9 0.4  ±0.6  0.8  ±1.1  0.27 

Exercise10 1.4  ±1.3  1.9  ±1.4  0.34 

Meditation  practice 60  75  0.50 

Religious/spiritual  practice 90  80  0.66 

Belief  in  DH11 2.8  ±0.6  2.9  ±0.4  0.33 


Data  are  means  ± SD  or  %. 

'Paired  t test  for  continuous  variables,  Wilcoxon  signed-Rank  test  for  variables  with  outliers,  McNemar's  test  for  binary  variables;  all  tests  are  of  matched  paired  differences.  "Matched"  refers  to  variables 
used  for  pair  matching. 

'Some  high  school  = 1,  high  school  graduate  = 2,  some  college  = 3,  college  graduate  = 4,  graduate  degree  - 5. 

’Boston  Health  Study  opportunistic  disease  score. 

"Simultaneous  use  of  a protease  inhibitor  and  at  least  two  antiretroviral  drugs. 

'Acupuncture,  psychic  healing  or  prayer,  Chinese  herbs,  yoga,  biofeedback,  guided  imagery,  Chi  Cong,  nutritional  supplements  or  vitamins,  special  diet,  group  therapy,  or  other. 

‘Number  of  subjects  reporting  study  participation  support  from  family  or  community  members. 

'Normalized  mean  score  for  1 0 factors. 

“Four  subjects  in  each  group  used  crack  cocaine  or  oral  amphetamines;  one  treatment -subject  also  used  IV  amphetamines. 

’No  alcohol  = 0,  once  or  twice  a week  = 1 , several  times  a week  = 2,  heavily  on  weekends  = 3,  daily  = 4. 

,0No  exercise  = 0,  once  a week  = 1 , two  or  three  times  a week  = 2,  four  or  five  times  a week  - 3,  daily  = 4. 

" I doubt  it"  = 0,  "Maybe"  = 1,  "Probably"  = 2,  "Yes,  definite!/'  = 3. 


been  completed  but  1 week  before  the  6-month  study 
endpoint.  There  was  a nonsignificant  trend  toward 
increase  in  CD4+  count  for  both  groups,  although  the  two 
groups  did  not  differ  significantly  on  this  measure.  Thus, 
the  DH  treatment  was  associated  with  significantly  better 
outcomes  on  6 of  the  1 1 medical  outcome  measures. 

At  study  midpoint,  immediately  after  the  treatment 
intervention,  subjects  were  asked  if  they  thought  they  had 
been  in  the  DH  or  control  group.  Two  subjects  (one  from 
each  group)  did  not  respond.  Nine  of  the  DH  group  sub- 
jects and  13  of  the  control  group  subjects  believed  they 


were  in  the  DH  group  (P  = 0.32;  Fisher’s  exact  test). 
Additional  analysis  was  done  to  investigate  possible  cor- 
relation between  subject  belief  about  group  assignment 
and  study  outcomes.  Belief  about  group  assignment  did 
not  correlate  with  any  study  outcome  except  CD4+ 
change  ( P = 0.05).  This  correlation  no  longer  held  when 
subjects  were  again  asked  to  guess  group  assignment  at 
the  end  of  the  6-month  study  period  (P  = 0.28).  At  the 
end  of  the  study  period,  subjects  who  had  experienced 
more  recoveries  did  tend  to  correctly  guess  they  had  been 
in  the  treatment  group  {P  = 0.05). 
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TABLE  2.— Medical  Course  Over  6-Month  Study 

Medical  Outcome 

Treated  (n  = 20) 

Control  (n  =20) 

Two-tailed  P' 

Outpatient  visits 

185  (9.2  ±5.9) 

260  (1 3.0  ± 7.0) 

0.01 

Hospitalizations 

3(0.15  + 0.5) 

12  (0.6  ±1.0) 

0.04 

Days  of  hospitalization 

10  (0.5  ±1.7) 

68  (3.4  ± 6.2) 

0.04 

Illness  severity2 

16(0.80  + 1.15) 

43  (2.65  ±2.41) 

0.03 

ADDs  acquired 

2 (0.1  + 0.3) 

12  (0.6  ±0.9) 

0.04 

ADD  recoveries 

6 (0.3  + 0.6) 

2 (0.1  ± 0.3) 

0.23 

CD4*  change  (/pi)3 

31.1  +54.9 

55.5  ±102.0 

0.55 

Deaths 

0 

1 

1.00 

Change  in  POMS  score  (distress) 

-25.7  + 46.0 

14.2  ±49.0 

0.02 

Change  in  MOS 

0.2  + 0.8 

-0.2  ± 0.8 

0.15 

Change  in  WPSI 

-0.2  + 0.6 

0.1  ±0.9 

0.31 

Data  are  n (means  ± SD)  or  means  ± SD. 

'Wilcoxon  signed-rank  test  for  the  first  seven  outcomes;  paired  t tests  for  the  last  three  outcomes;  McNemahs  test  for  number  of  deaths.  Due  to  dumpiness  of  the  data  for  variables  near  P 
randomization  test  was  also  performed  with  the  following  results:  hospitalizations,  P = 0.06;  days  of  hospitalization,  P --  0.04;  ADD  severity  score,  P = 0.03;  ADDs  acquired,  P = 0.06. 

'Boston  Health  Survey  opportunistic  disease  severity  score,  includes  ADD  and  AIDS-related  illness  (Table  3). 

Vi  =19  in  the  control  group  (one  subject  died). 

= 0.05,  the 

Baseline  effects  on  outcomes 

Where  baseline  group  differences  were  near-significant 
(P  < 0.20),  these  variables  were  examined  for  correlation 
with  all  study  outcomes.  We  found  no  effects  of  the  base- 
line differences  in  smoking,  number  of  years  HIV-positive, 
or  number  of  alternative  therapies  used  on  any  outcomes. 
As  described  above,  the  treatment  group  tended  to  have 
higher  baseline  POMS  scores  (more  distress)  than  controls. 
Higher  baseline  psychological  distress,  in  both  groups,  was 
significantly  correlated  with  greater  reduction  in  psycho- 
logical distress  at  the  end  of  the  study  (P  < 0.001).  When 
baseline  POMS  was  used  as  a covariate  to  adjust  the  POMS 
change  scores,  the  difference  in  POMS  change  scores 
switched  from  statistical  significance  in  favor  of  the  treated 
to  significance  in  favor  of  the  controls.  Baseline  POMS  val- 
ues did  not  significantly  correlate  with  any  of  the  medical 
outcomes,  although,  as  expected,  they  did  correlate  with  the 
other  psychological  measures. 

Minority  status  (with  all  4 minorities  in  the  control 
group)  showed  a near-significant  difference  at  baseline. 
When  this  variable  was  examined  within  the  control 
group  (4  minorities  versus  16  nonminorities),  no  signifi- 
cant correlation  with  study  outcomes  was  found.  How- 
ever, a stratified  analysis  on  all  subjects,  which  takes 
minority  differences  in  treatment-control  pairs  into 
account,  resulted  in  a change  in  the  P values  from  0.04 
to  0.09  for  number  of  hospital  stays  and  from  0.04  to 
0.08  for  number  of  hospital  days.  The  difference  in 
minority  status  among  treated  and  control  did  not  signi- 
ficantly correlate  with  any  other  outcome  variable. 

Analysis  of  Outcome  Array 

Many  of  the  outcomes  in  Table  2 are  correlated  with 
each  other.  Thus,  it  is  useful  to  evaluate  the  treatment 
effect  by  using  a statistic  that  takes  into  account  these 


correlations.  The  results  of  the  randomization  test  applied 
to  Hotelling’s  T-square  statistic  indicated  that  the  array  of 
all  outcomes  is  statistically  significant  (P  = 0.0154;  that 
is,  in  the  10,000  random  samplings  only  154  T-squares 
exceeded  the  observed  Hotelling  T-square  statistic). 

Discussion 

The  findings  of  decreased  medical  utilization,  fewer 
and  less  severe  new  illnesses,  and  improved  mood  for 
the  treated  group  compared  with  the  controls  supports  a 
positive  therapeutic  effect  of  DH.  This  outcome  is  diffi- 
cult to  explain,  particularly  in  this  double-blind  study 
where  subjects,  physicians,  and  study  personnel  did  not 
know  who  was  in  the  treatment  group.  There  are  two 
explanations  other  than  a DH  effect  that,  in  principle, 
could  explain  these  data. 

First,  differences  between  the  group  outcomes  might 
be  attributed  to  baseline  medical  or  treatment  differences. 
This  possibility  was  not  supported  by  univariate  compar- 
ison of  baseline  AIDS-related  variables,  as  shown  in 
Table  1 , where  there  were  no  statistically  significant  dif- 
ferences between  the  groups.  Detailed  analysis  of  baseline 
variables  differing  at  P < 0.20  did  find  that  higher  base- 
line POMS  scores  were  associated  with  greater  improve- 
ment in  POMS  scores  over  the  course  of  the  study.  By 
chance,  patients  in  the  treatment  group  showed  more  psy- 
chological distress  at  baseline,  so  their  improved  mood 
over  the  study  interval  may  represent  simply  an  effect  of 
increased  hope  or  expectation  due  to  their  participation  in 
an  intervention  research  study.  The  additional  finding  that 
adjusting  for  differences  in  baseline  POMS  caused  a 
change  in  the  direction  of  the  beneficial  effect  is  difficult 
to  understand  and  is  likely  due  to  chance. 

While  baseline  psychological  state,  as  measured  by  the 
POMS,  did  correlate  with  psychological  outcomes,  it  did 
not  correlate  with  any  of  the  medical  outcomes.  Detailed 
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TABLE  3 —Distribution  of  AIDS-Related  Illnesses  Acquired  During 
the  Study 


Treated  Control 


n 20  20 

BHS  severity  group  III  (ADD) 

Kaposi's  sarcoma  (visceral) 0 1 

Mycobacterium  avium  complex 1 1 

BHS  severity  group  II  (ADD) 

Cytomegalovirus 0 2 

HIV  encephalitis 0 1 

Coccidiomycosis 0 1 

Wasting  syndrome 0 1 

Pneumocystis  carinii  pneumonia 1 1 

BHS  severity  group  I (ADD) 

Esophageal  candidiasis 0 2 

Kaposi's  sarcoma  (cutaneous) 0 1 

Recurrent  pneumonia 0 1 

BHS  severity  group  I (AIDS-related) 

Pseudomonas  sepsis 0 1 

Meningitis  sepsis 0 1 

Oral  leukoplakia 0 1 

Kaposi's  sarcoma  metastasis  (cutaneous) 0 1 

Renal  insufficiency 0 2 

Oral  thrush 1 5 

Herpes  (genital/rectal) 1 3 

Oral  ulcers 1 0 

Anemia 3 1 

Bacterial  infection 5 8 

AIDS-related  illnesses  not  scored  by  BHS 

Cervical  dysplasia 1 2 

Diarrhea 2 6 

Peripheral  neuropathy 5 6 


Data  are  number  of  cases;  presence  or  absence  was  based  on  blind  medical  chart  review. 


examination  of  the  effects  of  differences  in  baseline  fac- 
tors on  outcomes  also  found  a marginal  effect  of  differ- 
ence in  minority  status  for  hospitalizations.  This  is  an 
interesting  finding  but  is  weakened  by  the  fact  that  in  this 
study  no  minorities  received  DH.  In  fact,  when  hospital- 
izations and  hospital  days  are  examined  within  the  control 
group  alone,  ethnicity  does  not  make  a significant  differ- 
ence. Because  our  sample  of  minorities  was  so  small  and 
they  all  ended  up  in  the  control  group,  the  fact  that  they 
had  proportionately  more  hospitalizations  is  very  hard  to 
interpret.  Adjustment  for  their  contributions  has  only  a 
small  effect  on  the  P value,  but  clearly  a larger  sample 
with  more  minorities  would  be  required  to  determine 
whether  DH  was  affecting  hospitalizations.  It  is  important 
to  point  out  that  having  conducted  50  statistical  tests  to 
find  interactions  between  differences  in  baseline  factors 
and  outcomes  (excluding  death),  only  two  were  found, 
which  is  the  number  expected  by  chance.  We  found  no 
baseline  differences  with  P < 0.20,  which  could  explain 
differences  in  number  of  doctor  visits  or  number  or  sever- 
ity of  new  ADDs.  Although  there  was  a near-significant 


trend  for  more  smokers  in  the  control  group,  by  the  study 
midpoint  treatment  subjects  who  resumed  smoking 
brought  the  distribution  into  better  balance.  There  was  no 
correlation  with  smoking  status  and  any  study  outcome.  It 
does  remain  possible,  however,  that  combinations  of 
baseline  variables  or  differences  in  some  unmeasured 
variable  may  have  influenced  outcomes. 

A second  possible  explanation  for  the  data  is  an 
expectation  or  placebo  effect,  as  when  patient  improve- 
ment occurs  due  to  a belief  about  the  effectiveness  of  a 
treatment.1415  This  is  especially  worth  examining  given 
the  finding  that  baseline  psychological  status  may  have 
affected  change  in  psychological  well-being  during  this 
study.  The  expectation  effect  should  lead  to  better  out- 
comes among  subjects  who  believe  they  were  in  the 
treatment  group,  regardless  of  their  true  group  assign- 
ment. Differences  in  medical  outcomes  were  related  to 
true  group  assignment,  however,  and  unrelated  to 
assignment  belief.  The  only  outcome  measure  showing 
correlation  with  subject  belief  was  CD4+  count,  and 
interestingly,  this  finding  held  up  only  at  the  study  mid- 
point and  not  at  the  end  of  the  study.  Possibly,  early  in 
the  study,  subjects  who  believed  they  were  in  the  treat- 
ment group  came  to  this  belief  because  they  knew  from 
some  other  source  that  their  CD4+  count  was  rising.  We 
cannot  eliminate  the  possibility  that  hope  or  expectation 
as  reflected  by  the  subject’s  guess  may  have  affected 
CD4+  count,  but  CD4+  count  did  not  differ  between  the 
two  study  groups,  so  it  does  not  seem  likely  this  factor 
affected  the  differential  study  outcomes. 

The  findings  of  reduction  in  medical  utilization  and 
development  of  fewer  and  less  severe  new  illnesses  sug- 
gest, as  in  the  Byrd  study,  a global  rather  than  a specific 
DH  effect.  This  study  made  an  initial  attempt  to  identify 
a specific  marker  of  DH  action  by  including  CD4+ 
counts.  Despite  the  differences  in  medical  morbidity, 
however,  there  were  no  significant  differences  between 
the  groups  in  CD4+  counts,  which  generally  remained 
very  low.  Recent  evidence  suggests  that  viral  load  may 
be  a better  outcome  predictor  than  CD4+  count.16  Future 
studies  should  seek  specific  markers  of  DH  effect  with 
viral  load  and  natural  killer  cell  activity. 

Existing  medical  understanding  offers  no  mechanism 
to  account  for  a finding  of  healing  at  a distance;  however, 
science  does  not  require  a known  mechanism  to  prove  the 
existence  of  a phenomenon.  As  pointed  out  by  Dossey,1 
for  years  no  one  knew  how  colchicine,  morphine,  aspirin, 
or  quinine  worked,  yet  they  were  known  to  be  effective. 
Hand-washing,  too,  became  standard  medical  practice 
well  before  a theory  of  infectious  disease  was  described. 
Possible  mechanisms  for  DH  might  include  some  form  of 
mind-to-mind  communication  between  patient  and  practi- 
tioner or  some  form  of  previously  undescribed  energy 
transfer.  Such  concepts  are,  of  course,  highly  speculative 
and  remain  an  area  for  future  research. 

The  finding  of  reduced  medical  utilization  and 
improved  medical  course  in  the  DH  group  is  both  excit- 
ing and  surprising,  but  it  remains  crucial  for  this  work  to 
be  replicated  to  be  more  confident  that  the  effect  is  real. 
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If  the  effect  is  robust,  future  studies  will  also  need  to 
compare  different  DH  techniques  and  investigate  the 
efficacy  of  DH  in  different  illnesses  and  with  different 
subject  populations. 
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Prevalence  of  Antimicrobial  Drug-Resistant 
Streptococcus  pneumoniae  in  Washington  State 

PAMELA  A.  FRICK,  PharmD;  DOUGLAS  ).  BLACK,  PharmD;  jEFFREY  S.  DUCHIN,  MD;  SAM  DELIGANIS,  MBA; 
WILLIAM  M.  MCKEE,  MD;  and  THOMAS  R.  FRITSCHE,  MD,  PhD;  Seattle , Washington 


We  conducted  a survey  to  assess  the  prevalence  and  geographic  distribution  of  antimicrobial  drug 
resistance  among  invasive  isolates  of  Streptococcus  pneumoniae  in  Washington  State.  Sequential  ster- 
ile-site pneumococcal  isolates  were  submitted  from  13  hospital  laboratories  between  1 October  1995 
and  30  January  1997.  We  serotyped  275  isolates  from  adults  and  children  and  determined  minimum 
inhibitory  concentrations  (MIC)  for  commonly  used  antimicrobial  drugs.  Data  were  abstracted  from 
medical  records  to  compare  differences  in  outcome  and  risk  factors  for  infection.  Of  the  275  isolates, 
73  (26.5%)  were  nonsusceptible  to  one  or  more  antimicrobial  drugs.  Penicillin-nonsusceptible  pneu- 
mococci (PNSP,  MIC  >0.1  pg/ml)  accounted  for  42  (15.3%)  of  the  275  isolates  including  4 (1.5%) 
resistant  strains  (MIC  >2  pg/ml).  The  42  PNSP  included  serogroups  6,  9,  14,  19,  and  23,  all  of  which 
are  represented  in  the  23-valent  pneumococcal  vaccine.  PNSP  were  also  nonsusceptible  to  trimetho- 
prim/sulfamethoxazole (92.9%),  erythromycin  (38.1%),  imipenem  (28.6%),  and  ceftriaxone  (23.8%). 
Forty-seven  (17.1%)  of  the  275  isolates  were  multiple  drug-nonsusceptible  pneumococci  (MDNSP).  A 
significantly  greater  number  of  patients  <12  years  of  age  were  infected  with  MDNSP  compared  with 
those  >12  years.  Prior  use  of  antimicrobial  drugs  and  an  immunosuppressive  disorder  were  risk  factors 
for  infection  with  PNSP.  In  summary,  pneumococci  nonsusceptible  to  penicillin  and  other  antimicro- 
bial drugs  are  prevalent  among  adults  with  invasive  pneumococcal  disease  in  Washington  State.  A 
large  proportion  of  PNSP  are  resistant  to  other  commonly  used  antimicrobial  drugs.  Local  antibiotic 
susceptibility  data  should  be  considered  when  designing  empiric  treatment  regimens. 

(Frick  PA,  Black  DJ,  Duchin  JS,  Deliganis  S,  McKee  WM,  Fritsche  TR.  Prevalence  of  antimicrobial  drug-resistant  Streptococ- 
cus pneumoniae  in  Washington  State.  West  J Med  1 998;  1 69:364-369) 


treptococcus  pneumoniae  is  a leading  cause  of  bacte- 
rial pneumonia,  meningitis,  acute  otitis  media,  and 
sinusitis  worldwide.  An  estimated  40,000  people  in  the 
United  States  die  each  year  from  pneumococcal  infec- 
tion.1 In  most  instances,  treatment  for  suspected  pneu- 
mococcal infections  is  begun  empirically.  The  emergence 
of  penicillin-nonsusceptible  pneumococci  (PNSP),  how- 
ever, has  complicated  treatment  decisions.  Penicillin- 
nonsusceptible  S.  pneumoniae  was  first  isolated  in 
Papua,  New  Guinea,  in  1967  and  has  since  been  reported 
with  increasing  frequency  in  the  United  States,  Europe, 
Australia,  and  many  other  areas  around  the  world.2-12 

Previous  surveillance  studies  have  characterized  the 
rate  of  penicillin  nonsusceptibility  for  specific  communi- 
ties to  be  6.6%  to  53%. 3-7  Although  PNSP  is  still  not 


reportable  in  the  majority  of  US  states,  recent  recommen- 
dations suggest  basing  empiric  treatment  on  local  suscep- 
tibility patterns.13  Since  data  on  the  rate  of  PNSP  in  the 
Pacific  Northwest  have  not  been  collected  recently,  this 
study  was  designed  to  assess  the  proportion  and  geograph- 
ic distribution  of  invasive  antimicrobial  drug-resistant 
pneumococci  in  Washington  State  and  identify  risk  factors 
for  infection  with  PNSP,  differences  in  clinical  outcomes, 
and  documented  rates  of  pneumococcal  vaccine  use 
among  people  with  invasive  pneumococcal  disease. 

Methods 

All  pneumococcal  isolates  from  normally  sterile 
body  sites  (blood,  cerebrospinal  fluid,  pleural  fluid. 
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ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control 

Cl  = confidence  interval 

CNS  = central  nervous  system 

MDNSP  = multiple  drug-nonsusceptible  pneumococci 

MIC  = minimum  inhibitory  concentration 

PNSP  = penicillin-nonsusceptible  pneumococci 

PRP  = penicillin-resistant  pneumococci 

RR  = relative  risk 

TMP/SMX  = trimethoprim/sulfamethoxazole 


peritoneal  fluid,  and  middle  ear  fluid)  of  patients  at 
selected  hospitals  in  Washington  State  during  the  period 
from  1 October  1995  through  30  January  1997  were 
included  in  the  study.  Patient  age,  sex,  specimen  source, 
and  specimen  collection  date  were  recorded.  Based  on 
periodic  audits  of  microbiology  laboratory  records,  hos- 
pitals were  excluded  from  participation  for  failure  to 
submit  all  sterile-site  isolates.  Participating  hospitals 
were  selected  based  on  membership  in  the  Northwest 
Pharmaceutical  Research  Network,  a nonprofit  network 
of  health  care  settings  collaborating  in  pharmaceutical 
outcomes  research,  and  willingness  to  submit  isolates. 
An  appropriate  institutional  review  board  from  each 
hospital  approved  the  project. 

Isolates  were  forwarded  to  the  clinical  laboratories  of 
the  University  of  Washington  Medical  Center,  subcul- 
tured to  ensure  viability,  and  stored  at  — 70°C  in  a sus- 
pension of  50%  trypticase-soy-yeast  extract  broth  and 
50%  fetal  calf  serum.  Frozen  isolates  were  thawed  and 
cultured  onto  sheep  blood  agar  plates  (Heart  Infusion 
Agar;  Remel,  Lenexa,  KS)  and  incubated  overnight  at 
35°C  with  ~5%— 10%  CCf.  Colonies  were  tested  with 
10%  desoxycholate  solution  (Difco  Laboratories,  Detroit, 
MI).  Thin  smears  of  bacteria  were  prepared  from  a 0.8% 
saline  suspension,  air-dried,  and  heat-fixed.  The  smears 
were  tested  with  the  OMNI  (polyvalent)  pneumococcal 
antiserum  (Statens  Seruminstitut,  Copenhagen,  Denmark) 
and  also  for  reactivity  with  each  of  nine  pooled  antisera  to 
determine  serogroup.  Isolates  that  were  bile-positive  and 
displayed  a colonial  morphology  consistent  with  S.  pneu- 
moniae were  included  in  the  study.  Because  the  first  249 
isolates  were  positive  when  tested  with  the  OMNI  antis- 
era, further  use  was  discontinued. 

Antimicrobial  susceptibility  testing  was  conducted 
using  a microdilution  procedure.  Customized  mini- 
mum inhibitory  concentration  (MIC)  plates  were  pre- 
pared by  PML  Microbiologicals  (Portland,  OR).  The 
following  concentrations  of  antimicrobials  were  pre- 
pared: penicillin,  0.008-4.0  pg/ml;  clindamycin, 
0.008-1.0  pg/ml;  trimethoprim/sulfamethoxazole 
(TMP/SMX),  0.008/0. 148 — 4.0/76  pg/ml;  cefprozil, 
0.06-32.0  pg/ml;  vancomycin,  0.008-1.0  pg/ml; 
erythromycin,  0.008-4.0  pg/ml;  ceftriaxone, 
0.008-4.0  pg/ml;  rifampin,  0.004-4.0  pg/ml;  chlo- 
ramphenicol, 0.06-8.0  pg/ml;  and  imipenem 
0.004-1.0  pg/ml.  A suspension  of  cells  equal  to  that 
of  a 0.5  McFarland  turbidity  standard  was  prepared  in 


saline.  One  milliliter  of  the  suspension  was  added  to 
29  ml  sterile  water  and  used  to  inoculate  the  microdi- 
lution plates  using  a disposable  inoculating  device 
purchased  from  PML  Microbiologicals.  Plates  were 
incubated  overnight  at  35°C  in  an  atmosphere  con- 
taining 5%—  1 0%  CO.,.  Growth  in  microtiter  plates 
was  read  visually  using  a mirrored  plate  reader.  MIC 
was  defined  as  the  lowest  concentration  of  antimicro- 
bial drug  that  inhibited  visible  growth.  A quality  con- 
trol strain  of  S.  pneumoniae , ATCC  49619,  was  tested 
simultaneously  with  each  batch  of  patient  isolates. 

MIC  values  were  interpreted  using  1997  National 
Committee  for  Clinical  Laboratory  Standards  (NCCLS) 
breakpoints  (all  values  in  pg/ml)14: 


Intermediate 

Resistant 

Penicillin 

0.12-1.0 

>2.0 

Clindamycin 

0.5 

>1.0 

TMP/SMX 

1.0/19  to  2.0/38 

>4/76 

Erythromycin 

0.5 

>1.0 

Ceftriaxone 

1.0 

>2.0 

Rifampin 

2.0 

>4.0 

Chloramphenicol 

— 

>8.0 

Imipenem 

0.25  to  0.5 

>1.0 

Nonsusceptibility  was  defined  as  an  MIC  at  the  interme- 
diate level  or  higher.  Multiple  drug-nonsusceptible 
pneumococci  (MDNSP)  were  defined  as  nonsusceptible 
to  two  or  more  antimicrobial  drugs. 

Data  regarding  risk  factors  for  infection  such  as  under- 
lying diseases,  location  before  admission,  antimicrobial 
drug  use  in  the  previous  month,  and  age  were  abstracted 
from  the  medical  record.  Immunosuppressed  status  was 
defined  as  the  presence  of  AIDS,  history  of  organ  trans- 
plantation or  lymphoma,  treatment  with  immunosuppres- 
sive therapy,  or  neutropenia.  Clinical  outcomes  such  as 
length  of  hospital  stay,  admission  to  an  intensive  care  unit 
(ICU),  ICU  length  of  stay,  presence  of  complications 
(acute  renal  failure,  assisted  ventilation,  hypotension, 
acute  liver  failure,  or  cardiac  arrest),  and  mortality  were 
assessed.  Documentation  of  the  use  of  the  23-valent  pneu- 
mococcal vaccine  was  recorded.  Random  reliability 
reviews  were  completed  on  charts  from  each  hospital  by 
alternative  abstractors  to  reduce  interabstractor  variability 
in  data  collection.  All  data  was  entered  into  an  Epi  Info 
data  set  (version  6.03;  Centers  for  Disease  Control  and 
Prevention  [CDC],  Atlanta,  GA)  and  then  exported  into 
SAS  System  for  Windows  (version  6.11)  for  data  analy- 
sis. Relative  risks  (RRs)  and  their  95%  confidence  inter- 
vals (CIs)  and  Wilcoxon  two-sample  tests  with  a type  I 
error  level  of  0.05  were  used  where  indicated. 

Results 

Antimicrobial  drug  susceptibility  data 

We  received  449  pneumococcal  isolates  from  23  hospi- 
tals during  the  16-month  study  period.  Eight  hospitals  sub- 
mitting a total  of  41  isolates  were  excluded  from  the  study 
for  failure  to  submit  all  sterile-site  pneumococcal  isolates. 
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TABLE  1 Antimicrobial  drug  nonsusceptibility  for  six  S.  pneumoniae  serogroups,  including  nonsusceptibility  to  at  least  one  antimicrobial  drug 

and  MDNSP 


Isolates  Nonsusceptible  Nonsusceptible  to 


Serotype 

Isolates 

Penicillin 

(PNSP) 

TMP/SMX 

Erythromycin 

Ceftriaxone 

Imipenem 

Clindamycin 

Chloramphenicol 

At  Least  One 

Rifampin  Vancomycin  Antimicrobial  Drug 

MDNSP 

14  ... 

..44  (16.0) 

7(15.9) 

8(18.2) 

2(4.5) 

1 (2.3) 

1 (2.3) 

1 (2.3) 

0 

0 0 

9 (20.5) 

8(18.2) 

9 ... 

..41  (14.9) 

10(24.4) 

9 (22.0) 

4 (9.8) 

2(4.9) 

1 (2.4) 

0 

1 (2.4) 

0 0 

12(29.3) 

8(19.5) 

6... 

..30(10.9) 

9 (30.0) 

18(60.0) 

9 (30.0) 

0 

1 (3.3) 

2(6.7) 

2(6.7) 

1 (3.3)  0 

20  (66.7) 

13(43.3) 

19  ... 

. . 27  (9.8) 

9(33.3) 

12(44.4) 

6 (22.2) 

4(14.8) 

4(14.8) 

0 

3(11.1) 

0 0 

12(44.4) 

9(33.3) 

23  ... 

..18(6.5) 

6(33.3) 

13(72.2) 

3(16.7) 

3(16.7) 

5 (27.8) 

0 

4 (22.2) 

0 0 

14(77.8) 

6(33.3) 

4 ... 

..21  (7.6) 

0 

2(9.5) 

1 (4.8) 

0 

0 

1 (4.8) 

0 

0 0 

3(14.3) 

1 (4.8) 

Other . 

. . 94  (34.2) 

1 (1.1) 

2(2.1) 

3(3.2) 

0 

0 

1(1.1) 

0 

0 0 

5(5.3) 

2(2.1) 

Total . . 

.275 

42  (15.3) 

64  (23.3) 

28  (10.2) 

10(3.6) 

12(4.4) 

5(1.8) 

10(3.6) 

1 (0.4)  0 

75  (27.3) 

47  (17.1) 

Data  are  n (%).  Susceptibility  is  defined  in  Methods. 


and  133  isolates  were  excluded  because  of  nonviability, 
collection  from  a nonsterile  body  site,  duplication,  or 
unknown  hospital  source.  Antimicrobial  susceptibility 
testing  and  serotyping  were  thus  performed  on  275  sterile- 
site  isolates  of  S.  pneumoniae  from  1 1 community-  and  2 
university-based  hospitals.  Five  hospitals  are  located  in 
Seattle,  six  in  the  greater  Puget  Sound  region  (one  in 
Olympia,  three  in  Tacoma,  one  in  Puyallup,  one  in 
Everett),  and  one  each  in  Yakima  and  Spokane. 

Of  the  275  isolates,  258  (93.8%)  were  from  blood. 
Other  sources  and  numbers  of  isolates  included  middle- 
ear  fluid,  5 ( 1 .8%);  cerebrospinal  fluid,  4 ( 1 .5%);  pleur- 
al fluid,  4 (1.5%);  peritoneal  fluid,  1 (0.4%);  bone  mar- 
row, 1 (0.4%);  mastoid,  1 (0.4%);  and  brain  biopsy,  1 
(0.4%).  One  hundred  nineteen  (43.3%)  were  from  Seat- 
tle hospitals,  93  (33.8%)  from  the  greater  Puget  Sound 
region,  40  (14.5%)  from  Yakima,  and  23  (8.4%)  from 
Spokane.  Eleven  serogroups,  all  within  the  currently 
available  23-valent  pneumococcal  polysaccharide  vac- 
cine, represented  the  majority  (230,  83.6%)  of  the  275 
isolates,  including  serogroups  14  (44,  16.0%),  9 (41, 
14.9%),  6 (30,  10.9%),  19  (27,  9.8%),  4 (21,  7.6%),  23 
(18,  6.5%),  22  (12,  4.4%),  12  (11, 4.0%),  18  (10,  3.6%), 
1 (9,  3.3%),  and  7 (7,  2.5%);  25  isolates  (9.1%)  could 
not  be  assigned  to  a serotype.  The  remaining  20  isolates 
belonged  to  one  of  the  following  serogroups:  3,  8,  10, 
11,  13,  15,  16,  20,  31,  33,  38,  and  29/35/42. 

Susceptibility  data  are  presented  in  Table  1.  PNSP 
(MIC  >0.1  pg/ml)  accounted  for  42  (15.3%)  of  the  275 
isolates  and  included  4 (1.5%)  penicillin-resistant  pneu- 
mococci (PRP)  (MIC  >2  pg/ml).  Serogroups  9 (10, 
23.8%),  6 (9,  21.4%),  19  (9,  21.4%),  14  (7,  16.7%),  and 
23(6,  14.3%)  made  up  41  (97.6%)  of  the  42  PNSP.  Forty 
(95.2%)  of  the  42  PNSP  isolates  were  nonsusceptible  to 
at  least  one  additional  antimicrobial  drug,  39  (92.9%)  to 
TMP/SMX,  16  (38.1%)  to  erythromycin,  12  (28.6%)  to 
imipenem,  10  (23.8%)  to  ceftriaxone,  9 (21.4%)  to  chlo- 
ramphenicol, 1 (2.4%)  to  clindamycin,  and  1 (2.4%)  to 
rifampin.  Thirty-three  (12.0%)  of  the  275  isolates  were 
susceptible  to  penicillin  and  nonsusceptible  to  one  or 


more  other  antimicrobial  drugs.  There  were  no  signifi- 
cant temporal  differences  in  the  prevalence  of  PNSP 
when  the  study  period  was  divided  into  quartiles. 

Seventy-five  (27.3%)  of  the  275  isolates  were  nonsus- 
ceptible to  at  least  one  of  the  following  drugs:  TMP/SMX. 
penicillin,  erythromycin,  imipenem,  ceftriaxone,  chlo- 
ramphenicol, clindamycin,  and  rifampin  (Table  1).  All 
275  isolates  were  susceptible  to  vancomycin.  Five 
serogroups  (6,  23,  19,  9,  14)  accounted  for  67  (89.3%)  of 
the  75  isolates  nonsusceptible  to  at  least  one  antimicrobial 
drug.  Twenty  (66.7%)  of  the  30  serogroup-6  isolates  and 
14  (77.8%)  of  the  18  serogroup-23  isolates  were  nonsus- 
ceptible to  at  least  one  antimicrobial  drug.  Thirteen 
(72.2%)  of  18  serogroup-23  isolates  and  18  (60.0%)  of  30 
serogroup-6  isolates  were  nonsusceptible  to  TMP/SMX,  7 
(38.9%)  of  those  solely  to  TMP/SMX. 

Forty-seven  (17.1%)  of  the  275  isolates  were  MDNSP. 
Serogroups  9 (8,  17.0%),  19  (9,  19.1%),  14  (8,  17.0%),  6 
(13,  27.7%),  and  23  (6,  12.8%)  comprised  44  (93.6%)  of 
the  47  MDNSP  isolates.  Forty  (85.1%)  of  the  47  MDNSP 
were  also  PNSP  (Table  1). 

Demographic  and  risk  factor  data 

Two  hundred  forty-seven  (89.8%)  patient  medical 
records  were  available  for  data  abstraction.  Mean  patient 
age  was  48.2  years  (range  1 day  to  95  years).  The  major- 
ity of  the  enrolled  patients  were  Caucasian  adults  with  at 
least  one  underlying  illness;  the  most  common  diagnosis 
was  pneumonia  (Table  2). 

Fifteen  (28.8%)  of  52  patients  <12  years  of  age  were 
infected  with  MDNSP  compared  with  27  (13.8%)  of  195 
persons  >12  years  of  age  (RR  2.08;  95%  Cl  1.2-3.62). 
There  were  no  statistically  significant  differences  with 
regard  to  patient  age  and  rate  of  resistance  to  individual 
antimicrobial  drugs.  There  were  also  no  statistically  signi- 
ficant differences  in  either  the  proportion  of  nonsusceptible 
strains  or  serogroup  distributions  by  geographic  region. 

Two  variables  were  found  by  univariate  analysis  to  be 
risk  factors  for  infection  with  PNSP:  immunosuppression 
and  antimicrobial  drug  use  in  the  month  before  admission. 
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TABLE  2.— Demographic  data  for  247  patients  with  invasive 
pneumococcal  infection 


Variable  Value  (%) 


Age  (years) 

Mean  (range) 48.2,  0.1-95 

<2 35  (14.2) 

2-12 17(6.9) 

1 3^0 34  (1 3.8) 

41-64  70  (28.3) 

>65 91  (36.8) 

Race 

Caucasian 115  (46.6) 

African-American 14  (5.7) 

Hispanic 1 (0.4) 

Native  American 8 (3.2) 

Unknown 109  (44.1) 

Sex 

Male 139  (56.3) 

Female 107  (43.3) 

Unknown 1 (0.4) 

Payment  source 

Medicare 87  (35.2) 

Medicaid 50  (20.3) 

Private  insurance 87  (35.2) 

Self-pay 6 (2.4) 

Other  or  unknown 17  (6.9) 

Admission  diagnosis 

Pneumonia 140  (56.7) 

Sepsis/bacteremia 24  (9.7) 

Meningitis 7 (2.8) 

Other 72  (29.2) 

Unknown 4 (1 .6) 

Underlying  illness 

Chronic  lung  disease 65  (26.3) 

Diabetes 30(12.1) 

Chronic  liver  disease 25  (10.1) 

AIDS  (CD4+  <500  cells/mm3) 6 (2.4) 

Immunosuppression 26  (10.5) 

Splenectomy 5 (2.0) 


At  least  one  risk  factor  for  5.  pneumoniae  infection*. . . 194  (78.3) 

*As  defined  by  the  CDC:  age  <2  or  >65  years,  chronic  liver  disease,  chronic  pulmonary 
disease,  diabetes,  splenectomy,  or  immunosuppressive  conditions  including  HIV  positivity, 
solid  organ  or  bone  marrow  transplantation,  neutropenia,  and  immunosuppressive  drug 
therapy. 


Nine  of  26  (34.6%)  immunosuppressed  patients  were 
infected  with  PNSP  compared  with  27  of  221  (12.2%)  non- 
immunosuppressed  patients  (RR  2.83;  95%  Cl  1.5-5.35). 
Ten  of  29  (34.5%)  patients  with  a history  of  antimicrobial 
drug  use  the  month  before  hospitalization  were  infected 
with  PNSP  compared  with  26  of  211  (12.3%)  patients  not 
taking  antimicrobial  drugs  (RR  2.88;  95%  Cl  1.55-5.34). 
Moreover,  both  immunosuppression  and  prior  antimicro- 
bial drug  use  were  found  by  multivariate  analysis  to  be 
significantly  associated  with  infection  with  PNSP  (P  < 0.01 
and  P < 0.02,  respectively).  All  other  risk  factors  assessed 


(race;  sex;  insurance  status;  place  of  residence;  alcohol  or 
tobacco  use;  presence  of  underlying  disease  such  as  dia- 
betes or  chronic  lung,  renal,  or  liver  disease;  history  of  oti- 
tis media;  or  splenectomy)  were  not  significantly  related  to 
infection  with  PNSP.  The  mean  length  of  hospital  stay  for 
patients  with  a penicillin-sensitive  organism  was  5.7  days 
compared  with  7.1  days  for  those  with  a nonsusceptible 
organism  (P  - 0.47).  There  was  no  significant  difference 
between  patients  with  penicillin-susceptible  and  penicillin- 
nonsusceptible  isolates  with  respect  to  admission  to  an 
ICU,  ICU  length  of  stay,  occurrence  of  complications  such 
as  requirement  for  mechanical  ventilation  or  a hypotensive 
episode,  or  mortality. 

Of  the  247  patients  whose  records  were  available, 
178  (72.1%)  had  evidence  of  clinical  improvement 
(return  of  temperature  to  normal,  decreased  requirement 
for  supplemental  oxygen,  or  improved  subjective  status) 
upon  hospital  discharge,  29  (11.7%)  did  not  show 
improvement,  and  25  (10.1%)  died.  (The  status  of  15 
(6.1%)  patients  was  not  documented.)  Infection  with 
PNSP  was  not  associated  with  increased  risk  for  lack  of 
improvement  or  death. 

Of  the  247  patients  whose  records  were  available, 
194  (78.5%)  had  at  least  one  risk  factor  for  S.  pneumo- 
niae infection  as  defined  by  the  Advisory  Committee  on 
Immunization  Practices  (ACIP)  (age  <2  or  >65  years; 
presence  of  chronic  liver  disease,  chronic  pulmonary 
disease,  or  diabetes;  presence  of  an  immunosuppressive 
condition;  or  splenectomy),  and  160  patients  (64.8%) 
were  candidates  for  the  23-valent  pneumococcal  vaccine 
according  to  ACIP  guidelines.15  Receipt  of  the  pneumo- 
coccal vaccine  (before  or  during  hospitalization  or  antic- 
ipated after  discharge)  was  documented  in  the  medical 
record  for  12  (4.9%)  patients. 

Discussion 

Drug-resistant  strains  of  S.  pneumoniae  were  rela- 
tively uncommon  in  the  United  States  before  the  1990s. 
Since  then,  increasing  prevalence  of  drug-resistant 
organisms  has  been  documented  in  numerous  areas 
around  the  country.3-61617  The  CDC  pneumococcal  sen- 
tinel surveillance  system  has  shown  an  increase  in  both 
PNSP  (from  6.6%  to  14.1%)  and  PRP  (from  1.3%  to 
2.2%)  between  1992  and  1994  among  invasive  pneumo- 
coccal isolates  collected  from  13  hospitals  in  12  states.3-4 

Our  study  found  the  prevalence  of  PNSP  to  be  15.3% 
among  isolates  from  13  hospitals  in  Washington  State, 
consistent  with  the  CDC’s  most  recent  national  surveil- 
lance study.  This  prevalence  of  PNSP  is  consistent  with 
the  suggestion  that  empiric  treatment  regimens  for  cen- 
tral nervous  system  (CNS)  infections  and  life-threaten- 
ing non-CNS  infections  caused  by  S.  pneumoniae 
should  include  vancomycin  in  addition  to  an  extended- 
spectrum  cephalosporin.18  The  PRP  prevalence  of  1.5% 
in  our  study  is  lower  than  the  national  rate  of  3.2%  for 
invasive  pneumococcal  infections.4  Rates  of  PRP  in  a 
community  can  increase  dramatically  within  a short 
time.6  In  addition,  rates  of  PRP  may  vary  from  hospital 
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to  hospital,  and  increased  proportions  of  PRP  may  exist 
in  hospitals  not  represented  in  our  study.  The  small  pro- 
portion of  penicillin-resistant  isolates  is  encouraging, 
but  continued  local  surveillance  of  invasive  pneumococ- 
cal isolates  throughout  Washington  State  is  recommended 
to  look  for  increases  in  resistance  rates  that  recent 
national  and  global  resistance  trends  portend.819 

Ninety-five  percent  of  our  PNSP  and  PRP  isolates 
were  MDNSP,  while  only  3%  of  the  penicillin  suscepti- 
ble isolates  were  MDNSP.  These  data  further  support 
NCCLS  recommendations  to  test  the  susceptibility  pat- 
terns of  all  sterile-site  isolates  using  the  oxacillin  disk 
diffusion  screening  followed  by  MIC  testing  for  peni- 
cillin, as  well  as  extended-spectrum  cephalosporins  and 
several  other  antimicrobial  drugs  that  may  be  clinically 
indicated  for  treatment,  such  as  erythromycin,  tetracy- 
cline, TMP/SMX,  vancomycin,  and  chloramphenicol.14 

The  majority  of  our  study  patients  (56.7%)  with  inva- 
sive pneumococcal  disease  were  admitted  with  a diag- 
nosis of  pneumonia.  Treatment  with  intravenous  peni- 
cillin G or  other  (3-lactam  drugs  results  in  high  serum 
concentrations  that  greatly  exceed  the  current  penicillin 
MICs.20  In  fact,  available  data  suggest  that  bacteremic 
pneumococcal  pneumonia  caused  by  PNSP  and  treated 
with  conventional  (3-lactam  therapy  does  not  result  in 
increased  mortality.21  Although  our  study  has  limited 
power,  we  did  not  find  infection  with  PNSP  to  be  asso- 
ciated with  increased  morbidity  or  mortality.  A conserv- 
ative approach  to  (3-lactam  antimicrobial  drug  dosing 
(such  as  2 to  4 million  units  of  penicillin  per  adult  dose) 
that  will  ensure  concentrations  above  the  MIC  may  be 
adequate  in  uncomplicated  cases  of  non-CNS  infection. 
Some  authorities  suggest  using  an  extended-spectrum 
cephalosporin  for  severe  PNSP  infections.22  For  patients 
with  (3-lactam  hypersensitivity,  a macrolide,  tetracy- 
cline, quinolone,  or  vancomycin  is  recommended 
depending  on  local  resistance  patterns.20  Use  of  an 
extended-spectrum  cephalosporin  and  vancomycin  with 
or  without  rifampin  has  been  recommended  for  empiric 
treatment  of  suspected  PNSP  meningitis.18  23 

The  results  of  this  study  are  consistent  with  prior  data 
demonstrating  that  use  of  antimicrobial  drugs  for  treat- 
ment or  prophylaxis  is  associated  with  antimicrobial  drug 
resistance  among  S.  pneumoniae ,24-27  An  association 
between  drug-resistant  pneumococcal  infection  and 
immunosuppression  has  been  reported  previously.28  We 
also  found  that  immunosuppression  was  associated  with 
drug-resistant  S.  pneumoniae  infection  independent  of 
antimicrobial  drug  use  in  the  past  month.  Possible  expla- 
nations for  this  observation  include  an  effect  of  long-term 
antimicrobial  use  among  immunosuppressed  patients  or 
a dose-response  relationship,  with  immunosuppressed 
patients  receiving  more  courses  of  antimicrobial  drugs  or 
drugs  that  are  more  efficient  at  selecting  resistant  strains. 
More  frequent  hospitalization  with  nosocomial  acquisi- 
tion of  PNSP  may  also  be  a reason  for  increased  resis- 
tance rates  among  immunocompromised  patients. 

Five  serogroups  (9,  19,  14,  6,  and  23)  were  repre- 
sented among  97.6%  of  PNSP  and  93.6%  of  MDNSP  in 


our  study,  consistent  with  previous  surveillance 
reports.3-4  Not  only  are  these  five  serogroups  contained 
in  the  23-valent  pneumococcal  vaccine,  but  the 
serogroups  of  240  (87.3%)  of  the  275  isolates  collected 
during  this  study  are  also  included  in  the  vaccine.  In 
general,  approximately  85%-90%  of  invasive  pneumo- 
coccal infections  in  the  United  States  are  caused  by  one 
of  the  23  capsular  types  found  in  the  vaccine.29 

Patients  2 to  12  years  of  age  were  more  likely  to  be 
infected  with  PNSP  and,  along  with  patients  <2  years  of 
age,  were  more  likely  to  be  infected  with  MDNSP  than 
patients  >12  years.  The  28.6%  rate  of  resistance  to  at 
least  one  antimicrobial  drug  and  the  16.5%  rate  of 
MDNSP  in  adults  >65  years  of  age  or  older  deserve 
emphasis,  as  consequences  of  treatment  failure  may  be 
greater  in  the  elderly.4-5  For  patients  >60  years,  the  inci- 
dence of  pneumococcal  pneumonia  is  estimated  to  be  3 
to  8 cases  per  1 ,000  persons  per  year,  a figure  three  times 
higher  than  that  for  younger  adults.  Ten  to  30%  of  elderly 
patients  with  pneumococcal  pneumonia  will  develop 
bacteremia  and,  despite  appropriate  antimicrobial  treat- 
ment and  intensive  medical  care,  30%^10%  of  elderly 
patients  with  pneumococcal  bacteremia  will  die.29  Case- 
control  studies  have  shown  that  pneumococcal  vaccina- 
tion prevents  invasive  bacteremic  disease  in  56%  to  81% 
of  cases  and  may  offer  a more  proactive  approach  for 
prevention  of  invasive  pneumococcal  infections.29 

Of  the  247  patients  with  available  records,  194 
(78.5%)  were  found  to  have  at  least  one  risk  factor  for 
infection  with  S.  pneumoniae  as  defined  by  the  CDC.  Of 
those,  160  (82.5%)  should  have  received  the  vaccine 
according  to  the  ACIP  guidelines,29  but  only  12  (6.2%) 
had  medical  record  documentation  of  receipt  of  the  vac- 
cine before  or  during  their  hospital  admission.  Although 
medical  record  documentation  is  very  likely  a minimum 
estimate  of  vaccine  utilization,  this  rate  of  vaccination  is 
low,  and  measures  previously  recommended  by  the 
ACIP,  such  as  standing  orders  for  pneumococcal  vacci- 
nation administration,  standards  for  immunization 
record  review,  community  immunization  programs,  joint 
administration  with  the  influenza  vaccine,  and  patient 
and  provider  education  sessions  to  increase  awareness  of 
its  benefits,  should  be  encouraged.29 
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Important  Advances  in  Preventive  Medicine  and  Public  Health 


Preventive  Medicine  and  Public  Health 

Peter  Kerndt,  MD 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in  pre- 
ventive medicine  and  public  health.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become 
reasonably  firmly  established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  sim- 
ple epitome,  and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those 
who  may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  schol- 
ars to  stay  abreast  of  these  items  of  progress  in  preventive  medicine  and  public  health  that  have  recently  achieved  a sub- 
stantial degree  of  authoritative  acceptance,  whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Preventive  Medicine  and 
Public  Health  of  the  California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr.  Peter 
Kerndt  and  the  panel. 


New  Vaccines  for  Infectious  Diseases 

A new  vaccine  against  rotavirus  (RotaShield,  Wyeth- 
Lederle)  has  recently  been  licensed  by  the  FDA.  Licen- 
sure is  expected  for  a new  vaccine  against  Lyme  disease 
in  early  1999.  Both  vaccines  will  pose  challenges  to 
clinicians  in  recommending  their  use. 

Rotavirus  is  the  most  common  cause  of  severe  child- 
hood diarrhea,  and  is  estimated  to  cause  50,000  hospital- 
izations each  year  in  the  United  States  among  children 
less  than  5 years  of  age.  The  new  rotavirus  vaccine  is  a 
live,  oral,  tetravalent  preparation  with  strains  of  rhesus 
monkey  rotavirus  (RRV-1),  three  of  which  contain  genes 
from  human  rotavirus  serotypes.  Vaccination  results  in 
an  immune  response  to  the  four  human  rotavirus 
serotypes  most  commonly  responsible  for  rotavirus-asso- 
ciated diarrhea  in  infants  and  young  children.  Vaccine  tri- 
als indicate  the  vaccine  is  70%-95%  effective  against 
severe  rotavirus  diarrhea  and  is  extremely  effective  in 
preventing  hospitalization  due  to  rotavirus  diarrhea. 

The  recommended  dose  schedule  is  2,  4,  and  6 
months  of  age.  Initiation  of  vaccination  after  6 months 
of  age  is  not  recommended.  The  recommended  dose  is 
2.5  cc  reconstituted  from  lyophilized  powder  packaged 
in  individual  dose  bottles.  The  lyophilized  vaccine  can 
be  stored  at  room  temperature. 

The  principal  adverse  reaction  to  rotavirus  vaccine  is 
fever,  which  may  occur  within  3-4  days  of  vaccination. 
Since  initial  vaccination  is  recommended  at  2 months  of 
age,  vaccine-associated  fever  may  result  in  some  infants 
receiving  extensive  evaluation  for  fever. 

The  $ 1 14  cost  for  the  three-dose  series  makes  this  vac- 
cine the  least  cost-effective  childhood  vaccine  now  in  use. 
A positive  benefit-to-cost  ratio  is  achieved  only  when 
considering  indirect  savings  from  reduced  societal  costs 
such  as  lost  parental  work  time.  The  vaccine  will  likely  be 


covered  by  the  national  Vaccines  for  Children  entitlement 
program,  which  provides  free  vaccines  to  underinsured 
and  Medicaid-eligible  children.  Routine  use  of  rotavirus 
vaccines  is  endorsed  by  the  U.S.  Public  Health  Service 
Advisory  Committee  on  Immunization  Practices. 

Two  new  recombinant  Lyme  disease  (LD)  vaccines 
(LYMErix,  SmithKline  Beecham,  and  ImuLyme,  Pas- 
teur Merieux  Connaught)  have  recently  been  devel- 
oped based  on  the  outer  surface  protein  Osp-A  of  Bor- 
relia  burgdorferi , and  have  been  found  to  be  76%  and 
92%  efficacious,  respectively,  in  large  field  trials. 
Licensure  for  LYMErix  is  imminent.  The  apparent 
mechanism  of  the  vaccines  is  to  prevent  spirochete 
transmission  during  tick  attachment  and  feeding. 

Both  vaccines  are  administered  as  a series  of  three 
intramuscular  injections  at  0,  1,  and  12  months.  Immuno- 
genicity  and  efficacy  were  lower  in  persons  who  received 
only  two  doses  and/or  were  over  60-65  years  of  age. 
Local  reactions  at  the  site  of  inoculation  were  reported  in 
approximately  30%  of  vaccinees.  To  date,  no  safety  or 
efficacy  studies  of  LD  vaccine  have  been  done  in  chil- 
dren less  than  15  years  old,  pregnant  women,  or  immuno- 
compromised individuals. 

In  the  West,  the  vector  of  LD  is  the  western  black- 
legged tick,  Ixodes  pacificus.  /.  pacificus  is  most  com- 
mon in  dense  grassy  or  wooded  areas,  particularly  in  the 
northern  coastal  range  and  the  western  Sierra  foothills 
of  California.  This  species  is  uncommon  in  the  Central 
Valley  and  south  of  the  Tehachapi  Mountains.  The  statewide 
proportion  of  I.  pacificus  infected  with  B.  burgdorferi  is 
comparatively  low — approximately  2%-3%  in  adult 
ticks  and  5%-6%  in  nymphs. 

More  than  85%  of  LD  cases  reported  in  the  United 
States  since  1982  are  from  the  Northeast  and  Upper 
Midwest.  The  states  with  the  greatest  number  of  reported 
cases  per  100,000  population  in  1997  were  Connecticut 
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(70.2),  Rhode  Island  (44.6),  and  New  York  (18.3).  The 
reported  incidence  in  California  and  the  Pacific  region 
as  a whole  in  1997  was  0.5  cases  per  100,000. 

On  the  basis  of  the  current  information  on  vaccine  effi- 
cacy and  safety,  and  the  known  epidemiology  of  LD,  the 
vaccine  is  not  indicated  for  routine  use  in  California  resi- 
dents. The  vaccine  may  benefit  some  California  residents 
who,  through  residence,  occupation,  or  recreational  activ- 
ities, frequent  areas  with  dense  vegetation — particularly 
in  the  northern  coastal  range  and  western  Sierra  foothill 
regions — and  regularly  find  ticks  on  their  bodies  and 
clothing.  Persons  who  believe  they  are  at  elevated  risk  of 
LD  should  consult  with  their  health  care  professional 
about  the  benefits  and  potential  risks  of  vaccination. 

Personal  protective  measures  remain  the  most  effec- 
tive way  to  decrease  the  risk  of  all  tick-borne  diseases. 
These  measures  include  avoiding  areas  with  high  tick 
populations,  wearing  appropriate  clothing  which  limits 
tick  access  to  the  skin,  using  repellants,  conducting  self 
tick-checks,  and  promptly  removing  attached  ticks. 

STEVE  WATERMAN,  MD,  MPH 

Berkeley,  California 

CURTIS  FRITZ,  DVM,  MPVM,  PhD 

Sacramento,  California 
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New  Tests  for  Detecting  HIV  Infection 

The  advent  of  effective  treatment  to  improve  survival 
and  quality  of  life  for  HIV-infected  persons  has 
increased  the  impetus  for  early  diagnosis  of  HIV  infec- 
tion. In  response  to  this  need  for  early  detection,  several 
new  testing  methods  have  been  developed  that  offer 
additional  opportunities  for  convenient  HIV  screening. 

Tests  for  HIV  antibodies  are  the  cornerstone  of  HIV 
screening.  The  enzyme  linked  immunosorbent  assay 
(EIA)  performed  on  serum  collected  by  venipuncture 
has  been  widely  used  because  it  is  readily  available, 
inexpensive,  and  highly  sensitive  (sensitivity  >99%, 
specificity  >98%).  If  the  EIA  is  negative,  the  laboratory 
reports  a negative  test  result.  If  the  EIA  is  repeatedly 
reactive,  the  laboratory  performs  a supplemental  test 
(such  as  the  Western  blot  or  immunofluorescence  assay) 
to  confirm  the  positive  test  result. 

HIV  antibody  tests  that  can  be  performed  on  oral  fluids 
and  on  urine  have  recently  been  approved  by  the  Food  and 
Drug  Administration  (FDA)  for  professional  use  only  in 
situations  where  it  is  difficult  or  impractical  to  obtain 
blood.  The  oral  fluid  test  utilizes  a specimen  collection 
device  (Orasure*,  Epitope  Inc,  Beaverton,  Oregon)  to 
obtain  antibody-rich  transudate  from  the  oral  mucosa.  The 
collection  swab,  which  looks  somewhat  like  a lollipop,  is 


rubbed  on  the  buccal  mucosa,  left  in  place  for  2 minutes, 
and  then  placed  in  a preservative  for  transport  to  the  labo- 
ratory. The  swab  is  simple  to  use,  painless,  and  eliminates 
the  risk  of  occupational  exposure  to  HIV.  Both  an  EIA  and 
Western  blot  can  be  performed  on  oral  fluid  specimens, 
with  accuracy  equivalent  to  that  of  serum  testing  (sensitiv- 
ity and  specificity  of  combined  assays  >99%). 

The  urine  EIA  for  HIV  antibodies  (Sentinel  HIV-1 
Urine  EIA,  Seradyn  Inc.,  Indianapolis,  Indiana)  has  been 
available  for  several  years,  but  its  use  was  limited  by  the 
lack  of  a confirmatory  test  until  earlier  this  year  when 
the  urine  Western  blot  test  received  FDA  approval.  The 
urine  HIV  test  may  be  especially  useful  in  situations 
where  urine  but  not  blood  is  routinely  collected,  such  as 
in  drug  treatment  centers.  However,  the  sensitivity  and 
specificity  of  the  urine  test  are  slightly  reduced  com- 
pared with  testing  serum  or  plasma  (99.1%  and  90.1%, 
respectively),  and  both  false  negatives  and  false  posi- 
tives will  occur  more  often. 

And  what  about  the  much-publicized  “home”  HIV 
test?  These  kits,  sold  directly  to  consumers,  are  collec- 
tion devices  only  to  be  used  with  blood  specimens.  The 
individual  obtains  a finger  stick  blood  sample  on  filter 
paper  that  is  mailed  to  a laboratory  and  tested  by  EIA, 
with  immunofluorescent  assay  to  confirm  a reactive 
EIA.  Accuracy  is  equivalent  to  other  serum  HIV  tests. 
Results  and  counseling  are  provided  by  telephone.  Sales 
of  these  tests  are  reportedly  less  than  expected,  and  only 
one  such  product  remains  on  the  market. 

Disadvantages  common  to  all  EIAs  arise  from  their 
requirements  for  complex  laboratory  equipment  and  highly 
skilled  personnel.  The  tests  are  usually  run  in  batches,  and 
results  often  are  not  available  for  1 to  2 weeks.  This  may 
create  a serious  problem,  because  experience  has  shown 
that  many  persons  do  not  return  to  leam  their  test  results. 
Rapid  assays  to  detect  HIV  antibody  have  been  developed 
that  can  be  performed  one  specimen  at  a time  in  an  aver- 
age of  10  minutes  by  less  highly-trained  individuals.  The 
sensitivity  of  rapid  assays  is  comparable  to  EIA.  There- 
fore, a negative  rapid  test  does  not  require  further  testing, 
and  negative  results  with  result-specific  counseling  can  be 
provided  at  the  initial  visit.  As  with  all  other  HIV  screen- 
ing tests,  a reactive  rapid  test  needs  to  be  confirmed  by  a 
supplemental  test,  such  as  the  Western  blot.  Persons 
whose  rapid  test  is  reactive  can  be  counseled  about  their 
likelihood  of  being  infected  with  HIV,  but  they  must 
return  for  definitive  results.  Studies  have  shown  that 
many  more  persons  return  for  confirmatory  results  and 
counseling  when  they  receive  a preliminary  positive 
result  than  when  no  result  is  provided  until  after  confir- 
matory testing. 

Currently,  the  Single  Use  Diagnostic  System  for  HIV-1 
(SUDS,  Abbott-Murex,  Norcross,  Georgia),  is  the  only 
FDA  approved  rapid  test  commercially  available  in  the 
United  States.  SUDS  uses  plasma  or  serum  and  therefore 
requires  venipuncture,  a centrifuge,  and  a laboratory  Cer- 
ise of  trade  names  is  for  identification  only  and  does  not  imply  endorsement 
by  CDC  or  the  US  Department  of  Health  and  Human  Services. 
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tified  under  the  Clinical  Laboratory  Improvement  Act 
(CLIA)  to  perform  tests  of  moderate  complexity. 
Numerous  other  rapid  tests  are  widely  used  internation- 
ally that  are  simple  to  perform  and  use  whole  blood  from 
a finger  stick  specimen  or  even  oral  fluids.  Several  of 
these  are  being  evaluated  in  the  United  States  and  have 
been  submitted  for  FDA  approval.  Once  available,  such 
tests  will  greatly  facilitate  HIV  screening  among  persons 
in  hard  to  reach  at-risk  populations. 

One  note  of  caution:  the  current  oral  fluid,  urine,  and 
rapid  tests  detect  only  HIV  type  1.  A small  number  of 
cases  of  HIV-2,  endemic  in  parts  of  West  Africa,  have 
been  detected  in  the  United  States.  Routine  testing  for 
HIV-2  is  recommended  only  for  blood  centers,  but  should 
also  be  considered  for  persons  who  may  have  been 
exposed  to  HIV-2,  or  when  there  is  a clinical  suspicion  of 
HIV  disease  but  a negative  test  for  antibodies  to  HIV- 1 . 

Since  unrecognized  HIV  infection  remains  a major 
problem  with  important  individual  and  public  health 
implications,  augmented  testing  can  be  invaluable  in 
helping  to  identify  and  target  the  large  number  of  per- 
sons who  are  unaware  of  their  HIV  status.  The  potential 
benefit  from  employing  innovative,  user-friendly  meth- 
ods may  be  enormous. 

THERESA  A.  WOEHRLE.  MD,  MPH 
Los  Angeles,  California 
BERNARD  BRANSON.  MD.  CDC 
Atlanta,  Georgia 
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Hepatitis  C 

Hepatitis  C has  been  called  the  “silent  epidemic.”  This 
silence  can  refer  to  the  silent  nature  of  its  clinical  course, 
to  the  fact  that  over  half  of  the  4 million  chronically- 
infected  persons  in  the  United  States  are  unaware  of  their 
status,  and  to  the  lack  of  a public  health  response  to  the 
epidemic.  Approximately  30,000  acute  new  infections 
are  estimated  to  occur  each  year.  Over  75%  of  patients 
with  acute  hepatitis  C will  develop  chronic  infection, 
which  can  be  associated  with  chronic  hepatitis,  end-stage 
liver  disease,  and  hepatocellular  carcinoma.  Currently, 
chronic  hepatitis  C is  responsible  for  an  estimated 
8,000-10,000  deaths  annually  in  the  United  States,  and 
without  effective  intervention  that  number  could  triple  in 
the  next  10-20  years.  Hepatitis  C is  now  the  leading  rea- 
son for  liver  transplantation  in  the  United  States. 

The  prevalence  of  chronic  hepatitis  C virus  (HCV) 
infection  varies  in  the  population  on  the  basis  of  risk  fac- 
tors for  infection.  In  the  United  States,  this  ranges  from 
60%-90%  of  persons  with  hemophilia,  50%-90%  of 
injection  drug  users,  10%-20%  of  hemodialysis 
patients,  4% — 15%  of  persons  with  a history  of  sexually- 
transmitted  diseases,  9%  of  persons  with  more  than 


50  sex  partners  (lifetime),  6%  of  persons  transfused 
before  1990,  1.8%  of  the  general  population,  to  0.3%  of 
volunteer  blood  donors. 

The  risk  of  HCV  transmission  from  perinatal,  sexual, 
and  non-sexual  household  exposure  is  uncertain  but  low, 
while  that  from  blood  transfusion  is  no  longer  signifi- 
cant. Illegal  (primarily  injection)  drug  use  currently 
accounts  for  60%  of  HCV  transmission  in  the  United 
States,  and  also  accounted  for  a substantial  proportion  of 
HCV  infections  in  the  past.  Many  persons  with  chronic 
HCV  infection  may  have  acquired  their  infection  20  to 
30  years  ago  as  a result  of  occasional  experimentation 
with  illegal  drug  injection. 

The  silence  of  public  health  agencies  in  regard  to 
hepatitis  C will  soon  be  broken.  Driven  in  part  by  the 
decision  of  the  US  Department  of  Health  and  Human 
Services  to  notify  selected  past  recipients  of  blood  trans- 
fusions of  their  risk,  the  Centers  for  Disease  Control  and 
Prevention,  together  with  state  and  local  health  depart- 
ments, are  developing  a national  public  health  strategy. 
This  strategy  will  be  based  on  the  identification,  counsel- 
ing, testing  and  referral  of  persons  at  risk  for  HCV  infec- 
tion. Screening  will  be  recommended  for  specific  groups 
based  on  their  risk  for  infection.  It  is  anticipated  that 
large  numbers  of  patients  will  be  referred  for  medical 
evaluations.  It  will  be  of  increasing  importance  for  health 
care  professionals  to  be  able  to  evaluate  and  manage 
hepatitis  C. 

The  natural  history  of  chronic  hepatitis  C is  highly 
variable,  and  some  individuals  may  have  a relatively 
benign  outcome  without  significant  liver  disease.  How- 
ever, the  risk  of  developing  significant  hepatic  fibrosis, 
liver  failure  and  hepatocellular  carcinoma  increases  with 
time  such  that  in  the  first  20  years  of  infection, 
10%-20%  of  patients  will  develop  cirrhosis,  with  alco- 
hol consumption  being  an  important  risk  factor. 

Most  patients  are  asymptomatic  or  have  non-specific 
symptoms  of  fatigue.  In  some  patients,  extrahepatic  dis- 
ease such  as  cryoglobulinemia,  glomerulonephritis  or 
mucocutaneous  vasculitis  is  present.  Patients  are  usually 
diagnosed  with  HCV  based  upon  the  finding  of  anti- 
HCV  by  enzyme-linked  immunosorbent  assay  (EIA) 
during  evaluation  for  serum  aminotransferase  elevation 
or  a history  of  one  or  more  risk  factors;  or  as  a result  of 
screening  for  blood  donation.  Recombinant  immunoblot 
tests  (RIBA)  can  be  used  to  confirm  anti-HCV  reactivity, 
but  testing  for  HCV  RNA  in  serum  by  reverse-transcrip- 
tase polymerase  chain  reaction  (PCR)  is  a more  direct 
approach  to  discriminating  between  chronic  infection 
and  false  positive  antibody  tests  or  previous  infection. 
Unfortunately,  commercial  tests  for  HCV  RNA  by  PCR 
are  not  yet  standardized  and  some  may  not  be  reliable. 
Serum  ALT  elevation  is  the  most  common  liver  test 
abnormality  in  chronic  hepatitis  C infection,  but 
30%-50%  of  patients  have  normal  ALT  values  despite 
detectable  HCV  RNA  and  abnormal  liver  histology. 

The  management  of  patients  with  chronic  hepatitis  C 
includes  counseling  regarding  infectivity  and  abstention 
from  alcohol  consumption,  vaccination  against  hepatitis 
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A and  B if  indicated,  and  evaluation  for  treatment  and 
screening  for  hepatocellular  carcinoma.  Alpha  interferon 
(a-IFN)  therapy  results  in  virological  response  in  40%  to 
50%  of  patients  treated  for  12  weeks,  and  responders 
should  be  maintained  on  treatment  for  at  least  one  year. 
The  current  goal  of  therapy  is  sustained  virological 
response  (defined  as  non-detectability  of  HCV  RNA  by 
PCR  for  at  least  6 months  after  treatment  is  discontinued) 
which  is  associated  with  marked  improvement  in  hepatic 
histology  and  may  indicate  viral  eradication.  Recent  trials 
of  ribavirin  added  to  a-IFN  have  demonstrated  signifi- 
cantly higher  on-treatment  and  sustained  virological 
response  rates  compared  to  a-IFN  monotherapy.  However, 
patients  must  be  carefully  selected  for  treatment  with 
these  agents,  because  of  potential  side  effects,  and 
because  therapy  has  not  demonstrated  effectiveness  in 
patients  with  normal  ALT  levels.  Prior  to  treatment,  liver 
biopsy  should  be  performed  for  staging  of  the  disease. 

Patients  with  decompensated  liver  disease  are  not 
candidates  for  therapy  and  should  be  referred  early  for 
liver  transplantation  evaluation.  Although  guidelines  for 
screening  for  hepatocellular  carcinoma  have  not  been 
established,  hepatic  ultrasound  and  serum  alpha-fetopro- 
tein tests  should  be  done  during  baseline  evaluation  of 
all  patients,  and  follow-up  testing  performed,  particularly 
in  patients  with  cirrhosis. 

Hepatitis  C is  an  important  viral  infection  with  seri- 
ous disease  implications.  Over  the  past  decade,  signifi- 
cant strides  have  been  made  in  the  field  of  hepatitis  C 
with  identification  of  the  virus,  development  of  effective 
therapies  and  definition  of  the  epidemiology  of  the 
infection.  Further  research  on  the  pathogenesis  and 
treatment  of  hepatitis  C is  clearly  necessary. 

KAREN  L.  LINDSAY,  MD 
Los  Angeles,  California 
JON  ROSENBERG,  MD 
Berkeley,  California 
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Indoor  Environmental  Quality 

Indoor  environmental  quality  is  a relatively  new 
concept  that  includes  the  older  concerns  for  indoor  air 
quality,  building-related  illness  and  “sick  building  syn- 
drome,” but  expands  this  to  include  ergonomic  issues 
(lighting,  noise,  furniture)  and  psychological  issues 
(decision  latitude,  stressful  working  conditions,  and  job 
satisfaction).  Major  recent  advances  in  indoor  environ- 
mental quality  have  occurred  in  several  areas,  including 
recognition  of  the  significance  of  workplace  passive 


smoking,  new  methods  of  measurement  of  airborne 
microorganisms  along  with  greater  recognition  of  their 
importance  as  risk  factors  for  disease,  and  new  applica- 
tion of  more  sensitive  epidemiologic  methods  to  build- 
ing investigations. 

Perhaps  the  greatest  recent  improvements  in  indoor 
environmental  quality  are  the  result  of  widespread 
recognition  of  the  harmful  effects  of  workplace  passive 
smoking.  A recent  meta-analysis  found  an  odds  ratio  or 
relative  risk  of  development  of  lung  cancer  among  non- 
smokers  exposed  to  environmental  tobacco  smoke  at 
work  to  be  1.39  (95%  confidence  interval  1.15-1.68). 
This  latest  meta-analysis  refuted  five  error-studded 
industry-sponsored  meta-analyses  published  in  1994 
that  found  no  relationship  between  lung  cancer  and  envi- 
ronmental tobacco  smoke  in  the  workplace.  Clinically, 
inquiry  into  environmental  history  should  include  not 
simply  whether  a patient  is  a current  or  former  smoker, 
but  also  whether  the  patient  has  been  significantly 
exposed  to  environmental  tabacco  smoke. 

Disease-causing  mold  and  other  airborne  microor- 
ganisms as  risk  factors  for  illness  among  both  adults  and 
children  are  another  focus  of  efforts  to  improve  indoor 
environmental  quality.  Several  recent  cases  have 
demonstrated  the  adverse  impact  such  organisms  may 
have  on  building  occupants.  Courthouse  workers  in 
Florida  complained  of  mucous  membrane  irritation, 
fatigue,  headache  and  chest  tightness  in  association 
with  roof  and  window  leaks  and  building  contamination 
with  Stachybotrys  chartarum  and  Aspergillus  versicolor. 
In  a well-publicized  outbreak,  a geographic  cluster  of 
10  cases  of  pulmonary  hemorrhage  and  hemosiderosis 
occurred  among  infants  living  in  homes  in  Cleveland, 
Ohio  with  toxigenic  Stachybotrys  atra  and  other  fungi  in 
the  indoor  air.  In  addition,  several  cases  of  suspected 
hypersensitivity  pneumonitis  have  been  diagnosed  in 
health  spa  workers  where  Mycobacterium  avium  was 
subsequently  cultured  from  the  environment. 

New  methods  of  measurement  of  airborne  microor- 
ganisms, along  with  the  application  of  more  sensitive 
epidemiological  methods  to  building  investigations, 
now  make  it  possible  to  more  efficiently  identify  organ- 
isms responsible  for  deleterious  health  effects.  The 
application  of  DNA  polymerase  chain  reaction  (PCR) 
coupled  to  an  enzymatically  generated  color  reaction 
allows  direct  detection  of  airborne  M.  bovis  Baccillus  of 
Calmette-Guerin  (BCG),  a surrogate  for  pathogenic  M. 
tuberculosis.  Analysis  can  be  completed  in  less  than 
1.5  days,  in  contrast  to  traditional  culture  methods 
requiring  a minimum  of  2-3  weeks.  The  M.  bovis  test  is 
currently  in  use  by  researchers.  It  may  lead  to  the  devel- 
opment of  a specific  test  for  M.  tuberculosis  in  the 
future,  using  similar  technology. 

A cluster  of  building-related  illnesses  was  found 
among  safety  personnel  working  in  a medium  sized 
government  office  building  localized  to  a basement 
with  history  of  sewage  overflows.  The  outbreak  was 
confirmed  by  two  measures  of  spatial  clustering:  The 
number  of  ill  workers  working  in  adjacent  offices  and 
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the  mean  distance  from  a geographic  center  of  the 
cases.  This  method  was  found  to  be  a sensitive  way 
to  identify  a subset  of  workers  in  a distinct  location 
within  a building  at  increased  risk,  despite  the  build- 
ing having  overall  a relatively  reduced  frequency  of 
symptoms  compared  with  usual  rates  in  non-problem 
buildings. 

These  cases  illustrate  the  increasing  concern  and  aware- 
ness of  the  effects  of  the  indoor  environment  on  health. 

JAMES  E.  CONE,  MD,  MPH 
San  Francisco,  California 
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Update  on  Public  Health  in 
Correctional  Facilities 

Public  health  interventions  in  correctional  facilities 
are  insufficient.  For  example,  33%  of  state  and  federal 
prisons  conduct  mandatory  screening  for  human  immun- 
odeficiency virus  (HIV)  but  only  59%  provide  voluntary 
testing  upon  inmate  request,  although  the  prevalence  of 
HIV  infection  in  state  and  federal  prisons  is  1%  to  20%. 
A recent  serosurvey  of  incoming  inmates  at  six  Califor- 
nia reception  centers  demonstrated  an  HIV  prevalence 
rate  of  2.5%.  In  addition  to  the  lack  of  data  about  preva- 
lence, there  are  no  data  that  identify  how  many  HIV 
infected  persons  in  prisons  or  jails  receive  appropriate 
anti-retroviral  therapy.  Inmates  coming  into  prison  do 
seem  to  be  aware  of  the  potential  for  HIV  acquisition. 
Although  incoming  inmates  may  understand  that  sharing 
needles  and  sexual  intercourse  could  result  in  transmis- 
sion of  HIV,  once  in  prisons,  educational  programs  and 
prevention  efforts  are  often  lacking. 

Coinciding  with  the  advent  of  the  HIV  epidemic, 
rates  of  tuberculosis  (TB)  rose  dramatically.  In  1994, 
4.6%  of  reported  new  tuberculosis  cases  were  diagnosed 
in  residents  of  correctional  facilities.  Despite  this,  some 
correctional  facilities  still  do  not  follow  current  Centers 
for  Disease  Control  and  Prevention  guidelines  regarding 
TB  screening.  For  correctional  facilities  that  provide 
some  form  of  TB  control,  there  are  no  published  data  on 
the  effectiveness  of  these  programs. 

Universal  screening  programs  in  jails  for  syphilis, 
gonorrhea  and  chlamydia  have  proved  effective  in  diag- 
nosing and  treating  large  numbers  of  individuals  for 
these  sexually  transmitted  diseases.  Universal  screening 
of  inmates  for  syphilis  and  gonorrhea  at  one  midwest 
county  jail  demonstrated  syphilis  rates  of  2.7%  for  males 
and  10.4%  for  females,  and  gonorrhea  rates  of  1.5%  for 
males  and  4.3%  for  females.  Linkage  to  local  health 


departments  facilitates  treatment  of  these  individuals. 
Despite  the  opportunity  for  screening  and  treating  sexu- 
ally transmitted  diseases  in  jails,  this  practice  is  not  rou- 
tinely practiced  elsewhere. 

Rates  of  hepatitis  B infection  in  the  incarcerated  popu- 
lation range  from  19%  to  44%,  a rate  consistent  with  high 
prevalence  of  risk  factors  associated  with  hepatitis  B 
infection.  Despite  these  data,  the  author  is  aware  of  only 
two  state  prison  systems  that  routinely  screen  and  vacci- 
nate all  incoming  inmates  against  hepatitis  B infection. 

Since  hepatitis  C testing  became  available,  significant 
numbers  of  incarcerated  persons  have  been  identified 
with  hepatitis  C infection.  A recent  seroprevalence  study 
at  6 California  prison  intake  reception  centers  revealed 
that  41%  of  5144  individuals  screened  were  positive  for 
hepatitis  C antibodies.  Unfortunately,  interventions  are 
not  universally  endorsed  and  are  notably  expensive. 

The  prevalence  of  smoking  among  incarcerated  indi- 
viduals may  exceed  80%,  yet  by  1997  only  13  states 
were  either  smoke  free  or  transitioning  to  a smoke-free 
environment.  Despite  civilian  laws  in  many  states  that 
mandate  smoke-free  environments  for  workers  and 
occupants  of  public  buildings,  prisons  and  jails  have 
been  slow  to  change.  Inmates  who  do  not  smoke  may  be 
required  to  live  with  persons  who  do  smoke  without 
opportunities  for  non-smoking  housing  assignments. 
Individuals  who  work  with  inmates  (correctional  offi- 
cers, social  workers,  and  health  care  workers)  are  simi- 
larly subjected  to  environmental  tobacco  smoke. 

Possibly  due  to  a paucity  of  weapons  (especially 
guns),  homicide  rates  in  prisons  are  about  half  the  civil- 
ian homicide  rate.  Yet,  homicide  is  the  leading  cause  of 
premature  death  for  youths  paroled  from  prison  and  as 
many  as  44%-67%  of  homicide  victims  have  a prior 
criminal  record  or  were  on  parole  at  the  time  of  death. 
Despite  the  significant  degree  of  violence  affecting  this 
population,  few  violence  prevention  programs  exist  in 
United  States  correctional  facilities. 

Physicians  working  in  correctional  environments 
must  be  aggressive  in  taking  advantage  of  opportuni- 
ties to  address  under-treated  conditions  that  have 
effective  therapies.  For  behavior-based  public  health 
problems  such  as  smoking  and  violence,  physicians 
can  advocate  for  change  and  investigate  other  inter- 
vention strategies.  For  conditions  such  as  hepatitis  C, 
with  evolving  diagnostic  and  treatment  recommenda- 
tions, physicians  should  be  prudent  in  developing 
policies. 

MICHAEL  PUISIS,  DO 
Albuquerque,  New  Mexico 
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Acute  Effects  of  Exposure  to  Methyl 
Tert-butyl  Ether  in  Gasoline 

Oxygenated  or  reformulated  gasoline  is  mandated  by 
the  Environmental  Protection  Agency  to  reduce  ambient 
concentrations  of  carbon  monoxide  and  ozone  in  heavily 
polluted  areas.  The  most  widely  used  gasoline  oxy- 
genate is  methyl  tert-butyl  ether  (MTBE),  even  though 
its  use  has  resulted  in  widespread  complaints  of  acute 
adverse  health  effects.  The  introduction  of  MTBE  in 
Alaska  in  1992  was  accompanied  by  anecdotal  reports 
from  the  general  public  of  eye  and  respiratory  tract  irrita- 
tion, headache,  dizziness,  nausea,  and  other  non-specific 
symptoms.  Preliminary  surveys  of  populations  in 
Anchorage  and  Fairbanks,  conducted  in  the  wake  of 
media  coverage  of  these  alleged  health  effects  and  of 
public  dissatisfaction  with  the  high  cost  of  the  new  fuel 
blended  with  MTBE,  suggested  that  populations  more 
heavily  exposed  to  vehicular  exhaust  (all  of  which  con- 
tained MTBE  in  those  cities)  had  more  symptoms. 
Based  on  these  results,  MTBE  use  was  suspended  in 
Alaska.  Since  then,  the  introduction  of  MTBE  has  been 
accompanied  by  complaints  of  acute  health  effects  in 
Montana,  New  Jersey,  Wisconsin,  Maine,  North  Carolina, 
and  Colorado.  Groups  opposing  MTBE  are  active  in 
several  states.  The  state  of  California  has  recently  under- 
taken a review  of  studies  of  acute  symptomatic  effects  of 
MTBE,  and  of  the  possible  carcinogenic  and  other 
chronic  effects  of  MTBE  in  air  and  in  ground  water. 

Several  types  of  studies  have  been  conducted  to 
examine  further  the  acute  effects  of  MTBE  exposure. 
Volunteers  experimentally  exposed  to  MTBE  in  three 
studies  at  concentrations  up  to  50  parts  per  million 
(ppm)  did  not  report  an  increase  in  symptoms,  although 
this  exposure  is  higher  than  the  maximum  occupational 
exposures  of  12  ppm  (43.5  mg/m3)  measured  in  auto- 
mobile-repair garages.  However,  experimental  expo- 
sure to  75  ppm  was  recently  reported  to  be  associated 
with  non-specific  affective  symptoms  and  irritation  of 
mucus  membranes.  MTBE  has  been  used  therapeuti- 
cally to  dissolve  stones  in  the  biliary  tract  through 
direct  injection,  resulting  in  mean  blood  concentrations 
of  40,000  pg/liter,  two  to  three  orders  of  magnitude 
greater  than  concentrations  observed  in  the  blood  of 
occupationally  exposed  workers.  Although  side 
effects,  including  nausea,  central  nervous  system 
depression,  and  mild  bronchitis  have  developed  in  rare 
instances  as  a complication  of  this  procedure,  in  general 
these  heavy  exposures  have  been  well-tolerated.  These 
studies  provide  only  equivocal  evidence  that  acute 
adverse  effects  result  from  MTBE  exposure.  However, 
ambient  exposure  is  likely  to  involve  not  only  MTBE, 
but  also  its  combustion  and  oxidation  products,  and 
other  components  of  gasoline.  Epidemiological  stud- 
ies of  workers  and  of  communities  exposed  to  ambient 
concentrations  of  this  mixture  have  not  been  totally 
consistent.  A series  of  these  studies  in  Alaska,  Con- 
necticut, New  Jersey,  Wisconsin,  and  Finland  have 
examined  acute  symptoms  and  have,  in  general,  also 


found  inconsistent  evidence  for  an  association  of  these 
symptoms  with  environmental  MTBE  exposure.  Only 
two  epidemiologic  studies  have  measured  blood  levels 
of  MTBE.  In  these,  automobile  repair  workers  in  the 
highest  quartile  of  exposure  were  found  to  have  more 
acute  symptoms  than  other  workers,  but  differences 
achieved  statistical  significance  ( P < 0.05)  in  only  one. 
Unfortunately,  potential  bias  resulting  from  self-selec- 
tion among  these  workers  limited  the  conclusions  that 
could  be  drawn. 

Studies  of  acute  effects  of  MTBE  exposure  have  not 
examined  potentially  sensitive  populations  with  under- 
lying respiratory  disease.  This  is  somewhat  surprising, 
since  exposure  to  air  pollution  is  known  to  exacerbate 
symptoms  among  asthmatic  patients.  In  addition,  recent 
studies  suggest  that  residential  proximity  to  major  road- 
ways may  contribute  to  the  prevalence  and  severity  of 
asthma  in  children.  Combustion  products  of  gasoline 
formulated  with  MTBE  include  respiratory  irritants  and 
respiratory  sensitizers  such  as  formaldehyde. 

The  acute  effects  of  combustion  products  and  atmos- 
pheric chemistry  of  gasoline,  and  of  gasoline  formulated 
with  ethanol,  as  well  as  with  MTBE,  deserve  further 
study  within  the  context  of  sensitive  populations.  Con- 
trolled experimental  exposures  of  patients  with  asthma 
to  the  combustion  products  of  different  formulations  of 
gasoline  would  help  identify  relative  hazards  of  differ- 
ent formulations.  Appropriate  epidemiological  studies 
might  examine  the  health  effects  of  residential  proxim- 
ity to  heavy  traffic  among  children  with  asthma  in  com- 
munities with  different  mixes  of  gasoline.  The  possible 
role  of  MTBE  as  a carcinogen  also  requires  prompt 
evaluation  and  possible  regulatory  action. 

rob  McConnell,  md 

ROBERT  TABER,  MD,  MPH 
Los  Angeles.  California 
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Motor  Vehicle  Occupant  Protection 
for  Children 

Motor  vehicle  crashes  remain  a leading  cause  of 
death  and  injury  for  US  children,  despite  improved 
crashworthiness  of  vehicles  and  effective  restraint  sys- 
tems for  children  of  all  ages,  including  those  with  spe- 
cial health  care  needs.  According  to  the  Fatal  Analysis 
Reporting  System  and  General  Estimates  System,  1811 
children  aged  0-15  years  sustained  fatal  injuries  and 
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305,000  were  non-fatally  injured  in  motor  vehicle 
crashes  in  1996. 

In  the  last  two  decades,  with  implementation  of 
mandatory  restraint-use  laws,  overall  rates  of  death  and 
injury  have  decreased.  Yet,  non-use  remains  the  major 
risk  factor  for  death  and  injury  to  children.  Non-use 
increases  with  increasing  age  of  the  child.  Driver  use  is 
the  strongest  predictor  of  child  restraint  use.  Even  adults 
who  are  conscientious  about  using  restraints,  however, 
may  be  unaware  of  the  dangers  posed  by  improper 
restraints  and  of  how  to  select  proper  restraints. 

Occupant  protection  for  4-9  year  old  children  in 
particular  needs  to  be  targeted.  Booster  seats  are  essen- 
tial for  correct  seat  belt  fit  for  children  in  this  age  group 
weighing  40-80  pounds.  Multiple  studies  have  docu- 
mented that  these  children  are  frequently  placed  pre- 
maturely in  seat  belts  without  booster  seats.  A 1995 
National  Highway  and  Transportation  Safety  Adminis- 
tration study  of  observed  child  restraint  use  found  that 
only  6%  of  the  children  weighing  40-80  pounds  were 
in  booster  seats,  while  75%  were  in  seat  belts. 

“Safe  vehicular  packaging”  for  children  requires 
occupant  protection  systems  based  on  child  anatomy 
and  development.  Restraints  for  children  must  be 
adjustable  to  accommodate  the  changing  dimensions 
and  behavioral  characteristics  occurring  with  growth 
and  development.  Salient  features  of  child  develop- 
ment relevant  for  occupant  protection  include  rapid 
changes  in  weight,  height  and  body  proportions. 
Infants  and  young  children  have  a disproportionately 
large  head,  with  a high  center  of  gravity  and  weaker 
neck  structures  resulting  in  relatively  poor  head  sup- 
port, combined  with  a soft,  pliable  skull  that  is  less 
protective  of  the  intracranial  contents,  and  cartilagi- 
nous cervical  vertebrae  with  slow  replacement  by 
bone.  As  a result,  special  consideration  must  be  given 
to  protecting  children  from  skeletal  and  facial  injuries 
that  can  occur  even  in  low-speed  collisions,  resulting 
in  long-term  disruption  of  growth  plates  and  subse- 
quent abnormal  growth.  Protection  from  head  injuries 
is  also  critical. 

The  abdominal  organs,  liver,  spleen,  and  kidneys  of 
children  are  less  protected  by  the  rib  cage  compared  to 
the  adult,  and  the  bladder  is  less  protected  by  the  bony 
pelvis.  The  anterior  superior  iliac  spines,  the  anchor 
points  for  the  adult  seat  belt,  must  be  sufficiently 
developed  for  proper  and  secure  positioning.  Behav- 
ioral characteristics  of  the  child,  such  as  the  inability  to 
sit  still  and  erect  for  a sustained  period  of  time  often 
result  in  the  child  altering  the  fit  or  maneuvering  out  of 
the  system  altogether. 

Adult  belts  have  the  potential  to  ride  up  over  and 
directly  load  the  abdomen.  Then  the  child  is  at  risk  for 
flexing  over  the  belt  in  a crash  and  the  pelvis  sub- 
marining under  the  belt.  This  could  result  in  the  seat 
belt  syndrome — a spinal  fracture,  (usually  lumbar  or 
sacral)  with  an  internal  abdominal  injury,  related  to 
compression  of  internal  abdominal  organs  and  hyper- 
flexion of  the  spine  over  the  belt  system.  Lap/shoul- 


der belts  may  be  similarly  problematic.  The  cervical 
seat  belt  syndrome — fractures  or  fracture-subluxa- 
tions of  the  proximal  cervical  spine  with  or  without 
head  injuries — may  result  from  hyperflexion  of  the 
neck  over  a secured  torso.  The  buckle  of  the 
lap/shoulder  belt  may  sit  high  against  the  child’s 
abdomen  and  slide  up  during  a collision,  increasing 
the  chance  of  submarining  under  the  belt.  The  shoul- 
der portion  of  the  belt  may  not  sit  on  the  shoulder,  but 
rather  lie  against  the  child’s  neck,  or  may  be  placed 
behind  the  child,  disrupting  the  optimal  function  of 
the  restraint  system. 

The  best  child  safety  seat  for  each  child  is  that 
which  is  easy  to  use,  fits  the  vehicle  seats  and  seat  belt 
system,  and  is  appropiiate  for  the  child’s  size  and 
development.  Given  the  array  of  available  child  safety 
seats,  potential  incompatibilities  between  the  seat  and 
the  vehicle,  and  recommendations  for  children  by  age, 
size,  and  developmental  characteristics,  selecting  the 
proper  child  safety  seat  has  become  a highly  special- 
ized technical  field.  Certified  child  safety  seat  special- 
ists, available  across  the  country,  have  the  special 
expertise  to  advise  and  assist  parents  in  selecting  and 
properly  using  child  restraint  systems.  The  Department 
of  Transportation  Auto  Safety  Hotline  (800-424-9393), 
Web  Site  htpp:\\www.nhtsa.dot.gov),  local  health  care 
agencies,  local  hospitals,  and  law  enforcement  agen- 
cies are  sources  of  information  for  families.  The  Amer- 
ican Academy  of  Pediatrics  has  a wealth  of  materials 
on  child  occupant  protection,  including  their  1998 
Family  Shopping  Guide  to  Car  Seats. 

The  American  Academy  of  Pediatrics  guidelines 
recommend  that  the  child  should  be  placed  in  the  belt- 
positioning booster  seat  as  long  as  he/she  fits.  After  8 
years  of  age  and  60-80  pounds,  a child  can  use  the 
adult  lap/shoulder  belt  only  if  it  fits  properly,  but  it  is 
preferable  to  use  a booster  seat  as  long  as  possible.  The 
back  seat  is  the  safest  seat  location  for  children  of  any 
age.  The  shield  booster  seat  using  the  lap  belt  did  not 
meet  crash  testing  in  the  6-year-old  dummy  test  and 
should  not  be  used,  although  it  may  be  the  only  option. 
However,  shield  boosters  may  be  the  only  option  for 
vehicles  with  only  lap  belts.  (A  rear-facing  child  safe- 
ty seat  must  never  be  placed  in  an  airbag-equipped 
front  passenger  seat;  out-of-position  and  unrestrained 
children  in  this  location  are  also  at  risk  for  airbag-relat- 
ed injuries).  Those  providing  health  care  for  children 
are  in  a unique  position  to  influence  injury-preventive 
behaviors  and  therefore  must  be  aware  of  the  latest  rec- 
ommendations for  child  occupant  protection. 

PHYLLIS  AGRAN,  MD.  MPH 
DIANE  WINN,  RN,  MPH 
CRAIG  ANDERSON,  DHSc,  PhD 
Irvine.  California 
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Asthma — The  Shift  from  Episodic 
Treatment  to  Ongoing  Prevention, 
Education,  and  Management 

Asthma  is  a major  public  health  problem  in  our  society, 
affecting  14  to  15  million  people  in  the  United  States. 
Morbidity  is  highest  in  children,  blacks,  and  lower 
income  and  inner-city  populations.  Death  rates  are  high- 
est in  older  patients  and  blacks.  Self-reported  asthma 
prevalence  and  asthma  death  rates  have  increased,  but  the 
underlying  reasons  are  uncertain. 

Despite  these  trends,  recent  advances  have  improved 
our  general  understanding  of  asthma  and  our  ability  to 
manage  it  effectively.  Asthma  is  now  viewed  as  a chronic 
inflammatory  disease  requiring  preventive  management, 
as  opposed  to  an  episodic  disease  requiring  intermittent 
acute  treatment.  To  close  gaps  that  exist  between  current 
science  and  actual  practice  in  the  community,  the 
National  Institutes  of  Health  National  Asthma  Education 
and  Prevention  Program  published  Guidelines  for  the 
Diagnosis  and  Management  of  Asthma.  These  guide- 
lines, updated  in  1997,  emphasize  environmental  con- 
trols, preventive  medications,  and  ongoing  education  in 
the  clinical  management  of  asthma.  A 52-page  Practical 
Guide  provides  clinicians  with  suggestions  and  tools  to 
use  in  their  own  practices. 

Clinicians  must  work  with  patients  and  families  to 
develop  a workable  plan  to  avoid  and  control  precipitat- 
ing factors.  Patients  should  identify  and  avoid  factors 
that  worsen  their  disease,  including  allergens  (such  as 
dust  mites,  pets,  and  mold);  irritants  (such  as  tobacco 
and  wood  smoke);  sulfites;  and  excessive  exertion  dur- 
ing high-pollution  days.  For  example,  using  allergen- 
impermeable  mattress  and  pillow  covers  and  weekly  hot 
water  washing  of  sheets  and  blankets  can  decrease  dust- 
mite  allergen  levels.  Decreasing  indoor  humidity  can 
also  decrease  both  dust  mites  and  indoor  mold.  Persons 
with  persistent  asthma  should  have  skin  or  in  vitro  test- 
ing (e.g.,  radioallergosorbent  (RAST)  tests)  for  sensitiv- 
ity to  allergens  to  which  they  are  perennially  exposed. 
The  test  result  should  be  used  in  the  context  of  each 
patient’s  clinical  history  and  may  help  motivate  the 
patient  to  take  appropriate  control  measures. 

The  guidelines  explain  how  to  grade  severity  of  asth- 
ma, based  on  symptoms  and  objective  measurements, 
into  four  categories;  mild  intermittent,  mild  persistent, 
moderate  persistent,  and  severe  persistent.  Patients  with 
any  level  of  persistent  asthma  are  advised  to  receive  an 
annual  influenza  vaccine  and  use  long-term  preventive 
controller  medications.  These  include  inhaled  steroids, 
cromolyn  sodium,  nedrocromil,  long-acting  beta,-ago- 
nists,  methylxanthines,  and  the  new  leukotriene  modi- 
fiers. Inhaled  steroids  appear  to  be  the  most  effective 
controller  medications  due  to  their  potent  anti-inflam- 
matory actions.  They  are  generally  well  tolerated  and 
safe  when  used  as  recommended.  To  reduce  the  risk  of 
potential  side  effects,  patients  using  inhaled  steroids 
should  always  use  spacers  and  rinse  their  mouth  after 
use.  Other  long-term  control  medications,  such  as  the 


long-acting  beta,-agonists,  can  be  added  to  achieve  con- 
trol while  minimizing  the  inhaled  steroid  dosage.  The 
exact  role  of  leukotriene  modifiers  is  still  evolving.  In 
infants  and  children  with  mild  persistent  asthma,  cro- 
molyn and  nedocromil  are  often  used  initially  due  to 
their  high  safety  profile.  Although  not  first-line  drugs, 
methylxanthines  may  be  useful  adjuncts  for  some 
patients,  particularly  for  nocturnal  symptoms,  but 
require  monitoring  for  potential  toxicity. 

Although  proper  inhaler  technique  and  adherence  to 
the  medication  schedule  are  important,  it  is  estimated  that 
only  about  half  of  patients  adhere  to  their  medication  reg- 
imen and  over  half  don't  use  their  inhaler  properly.  Ongo- 
ing, consistent  asthma  education  can  potentially  improve 
adherence  and  inhaler  skills.  Providing  a full  comprehen- 
sive educational  session  within  the  time  span  of  a normal 
office  visit  is  difficult;  therefore,  education  should  be 
incorporated  into  every  encounter,  including  routine  vis- 
its, urgent  care  visits,  and  when  refilling  prescriptions. 
Instructions  should  be  repeated  during  regular  follow-up 
visits,  which  are  recommended  every  1 to  6 months, 
depending  on  asthma  severity  and  need  for  follow-up. 

Treatment  goals  and  plans  should  be  made  jointly  by 
the  patient,  family,  and  physician  and  be  tailored  accord- 
ing to  the  patient’s  needs,  lifestyle,  and  cultural  beliefs. 
Patients  should  receive  a written  asthma  action  plan, 
explaining  when  they  should  adjust  medications  and  seek 
medical  help;  this  will  facilitate  early  recognition  and 
treatment  of  exacerbations  and  timely  communication 
between  the  patient  and  clinician.  Referrals  to  asthma  classes 
and  case  management  can  be  useful  adjuncts.  Overall, 
patients  should  be  empowered  with  the  tools  to  take  con- 
trol of  their  asthma  in  order  to  enjoy  an  active  lifestyle. 

Publications  from  the  National  Asthma  Education  and 
Prevention  Program  can  be  ordered  through  the  National 
Heart,  Lung  and  Blood  Institute  Information  Center,  P.O. 
Box  30105,  Bethesda,  MD  20824-0105  (Phone:  30 1 - 
251-1222).  Publications  are  also  available  on  the  Internet 
at  http://www.nhlbi.nih.gov/nhlbi/lung/lung.htm. 

EILEEN  G.  YAMADA,  MD,  MPH 
Oakland.  California 
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Influenza 

Influenza  has  been  responsible  for  pandemics  and  epi- 
demics throughout  history,  with  recorded  cases  dating 
as  far  back  as  412  B.C.  Abrupt  onset  of  fever,  myalgia, 
sore  throat,  nonproductive  cough  and  severe  malaise 
lasting  several  days  are  hallmarks  of  influenza  infection. 
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Although  mortality  increases  during  influenza  epi- 
demics, it  is  generally  due  to  bacterial  pneumonia  and 
complications  of  underlying  cardiopulmonary  and  other 
chronic  diseases.  Those  at  highest  risk  for  complications 
during  influenza  season  include  persons  over  65;  persons 
of  any  age  with  chronic  pulmonary,  cardiovascular,  meta- 
bolic or  renal  disorders,  hemoglobinopathy  or  immuno- 
suppression; children  and  teens  on  long-term  aspirin  ther- 
apy; and  pregnant  women  in  the  second  or  third  trimester. 
In  recent  years  there  has  been  an  increase  in  influenza- 
associated  deaths  in  the  United  States,  primarily  occurring 
in  those  with  immunosuppressive  conditions  such  organ 
transplantation,  HIV  disease,  and  prematurity,  as  well  as 
the  growing  population  of  persons  aged  65  and  older. 

For  influenza  type  A,  at  least  15  hemagglutinin  (H) 
subtypes,  and  9 neuraminidase  (N)  surface  glycoprotein 
forms  are  known  to  exist  among  animals.  Aquatic  birds, 
particularly  ducks,  appear  to  be  the  primary  host  for 
influenza  A viruses,  since  all  subtypes  can  be  found  in 
them.  From  time  to  time,  an  avian  strain  crosses  over  to 
mammalian  hosts,  most  commonly  pigs  and  horses. 
Reassortment  of  human  and  avian  influenza  A genes  in 
pigs  results  in  novel  viruses  that  may  infect  humans. 
Epidemiologists  consider  Central  Asia  to  be  the  prime 
mixing  ground  and  source  of  most  recent  pandemics. 
Until  1997  only  two  neuraminidase  antigens  (Nl,  N2)  and 
three  hemagglutinin  antigens  (HI,  H2,  H3)  had  been 
described  in  human  infections.  A novel  strain  of  influenza  A 
(H5,  Nl)  was  identified  in  Hong  Kong  in  1997  that  was 
responsible  for  six  deaths  and  tremendous  concern 
among  public  health  experts  worldwide.  No  significant 
person-to-person  spread  occurred. 

Each  year  the  World  Health  Organization  global  pro- 
gram for  influenza  surveillance  obtains  and  analyzes 
influenza  strains  for  antigenic  characteristics  to  assist  in 
vaccine  development  for  the  coming  season.  Influenza 
vaccine  is  made  from  purified,  egg-grown  inactivated 
viruses  and  is  composed  of  the  three  vims  strains  antici- 
pated to  be  the  predominant  strains  that  will  be  in  circula- 
tion, two  of  type  A and  one  of  type  B.  The  decision  of 
which  strains  to  target  is  typically  made  in  March,  allow- 
ing vaccine  manufacturers  6-7  months  to  produce  vaccine 
supplies.  A miscalculation  could  result  in  failure  to  include 
the  predominant  strain  in  the  vaccine,  leaving  individuals 
unprotected;  such  was  the  case  in  the  1997-98  season, 
when  the  dominant  influenza  strain  in  North  America  was 
a new  type  A variant,  A/Sydney/5/97  (H3N2).  Recent 
work  on  live-vims  vaccines  grown  in  tissue  culture  and 
administered  by  intranasal  spray  has  shown  promise,  but 
large-scale  production  is  some  time  away. 

In  addition  to  targeting  individuals  at  medical  risk  of 
complications,  influenza  vaccination  is  also  strongly  rec- 
ommended in  occupational  settings.  Care-givers  of  peo- 
ple at  medical  risk  (i.e.  hospital,  outpatient,  home  care, 
nursing  home,  and  chronic  care  employees)  and  mem- 
bers of  households  with  high-risk  individuals  should  be 
vaccinated.  Persons  who  should  not  be  vaccinated  with 
inactivated  influenza  vaccine  include  those  with  known 


anaphylactic  hypersensitivity  to  vaccine  components 
such  as  eggs,  and  those  with  acute  febrile  illness. 

Chemoprophylaxis  or  therapy  with  antiviral  dmgs  is 
another  option  to  supplement  influenza  vaccination.  The 
antivirals  currently  available  are  effective  only  against 
type  A influenza  vimses  and  prevent  illness,  not  infection. 
This  allows  an  immune  response  to  be  mounted  that  may 
protect  against  reinfection  with  similar  vimses.  Antivirals 
(amantadine  and  rimantadine  hydrochloride  [rimantadine 
approved  only  for  chemoprophylaxis  in  children,  not  ther- 
apy]) reduce  the  severity  and  duration  of  illness  in  adults 
if  administered  within  48  hours  of  illness  onset.  These 
dmgs  are  not  recommended  for  use  after  48  hours  of 
symptoms  due  to  their  lower  efficacy.  The  dosage  for  both 
dmgs  is  5mg/kg/d  up  to  150  mg  in  2 divided  doses  for 
children  aged  1-9  yrs,  and  100  mg  bid  for  persons  aged 
10-65  years.  For  people  over  65  years  of  age,  the  dose  of 
amantadine  is  100  mg/d  or  less  while  for  rimantadine  the 
dose  can  be  from  100-200  mg/d.  Treatment  should  be 
stopped  within  24-48  hours  after  disappearance  of  symp- 
toms. Though  the  two  dmgs  are  similar,  75%  of  rimanta- 
dine is  metabolized  by  the  liver,  while  90%  of  amantadine 
is  excreted  unchanged.  Both  dmgs  and  their  metabolites 
are  excreted  by  the  kidneys.  In  healthy  adults,  a higher 
incidence  of  central  nervous  system  side  effects  (anxiety, 
nervousness,  lightheadedness,  and  difficulty  concentrat- 
ing) is  reported  with  amantadine.  Gastrointestinal  side 
effects,  such  as  nausea  and  anorexia,  are  infrequent  for 
both  dmgs.  However,  among  the  elderly  and  persons  with 
renal  insufficiency,  seizure  disorders,  or  certain  psychi- 
atric conditions,  use  of  amantadine  may  cause  more  seri- 
ous side  effects,  such  as  delirium,  seizures,  agitation,  hal- 
lucinations, and  marked  behavioral  changes.  Lowering 
the  dosage  usually  reduces  these  side  effects. 

The  Centers  for  Disease  Control  and  Prevention 
(CDC)  publishes  periodic  updates  about  influenza  in  the 
Morbidity  and  Mortality  Weekly  Report.  State  and  local 
health  departments  disseminate  information  about  local 
incidence,  vaccine  availability,  and  vaccination  programs. 
Additional  information  can  be  obtained  from  the  CDC 
through  the  Fax  Information  Service  (888-232-3299),  or 
World  Wide  Web  at  http://www.cdc.gov/ncidod/dis- 
eases/flu/fluvims.htm 
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Alerts,  Notices,  and  Case  Reports 


Mushroom  Poisoning  due 
to  Amatoxin 

Northern  California,  Winter  1996-1997 

EILEEN  G.  YAMADA,  MD,  MPH 
Sacramento,  California 
JANET  MOHLE-BOETANI,  MD 
Berkeley,  California 
KENT  R.  OLSON,  MD 
San  Francisco,  California 
S.B.  WERNER,  MD,  MPH 
Berkeley,  California 

Of  more  than  5,000  species  of  mushrooms  in  the  United 
States,  approximately  100  are  poisonous,  and  less  than  a 
dozen  are  deadly.1-3  More  than  90%  of  deaths  are  attrib- 
utable to  Amanita  phalloides,  (A.  phalloides)  also 
referred  to  as  the  “death  cap.”3-5  Ingestion  of  a single 
A.  phalloides  mushroom  can  be  lethal.2-6 

A.  phalloides  poisonings  have  increased  in  the  United 
States  and  California.7-8  In  California  during  the  winter 
of  1995-1996,  13  people  were  hospitalized  after  eating 
A.  phalloides 8;  10  poisonings  due  to  A.  phalloides 
occurred  between  27  December  1996  and  5 January 
1997  in  Northern  California;  2 patients  died.  Our  inves- 
tigation describes  these  10  patients;  we  offer  suggestions 
for  clinicians  and  recommendations  for  preventing 
future  cases. 

Report  of  Cases 

In  early  January  1997,  the  California  Department  of 
Health  Services  was  notified  by  a liver  transplant  unit  at 
a tertiary  care  hospital  about  an  apparent  cluster  of 
mushroom  poisonings.  We  sought  additional  cases  by 
contacting  local  health  departments  and  the  California 
Poison  Control  System.  A case-patient  was  defined  as  a 
person  with  vomiting  and  diarrhea  beginning  >6  hours 
after  consuming  wild  mushrooms  in  California  during 
December  1996  or  January  1997. 

In  addition  to  reviewing  the  medical  records  of  all 
10  case-patients,  we  interviewed  7 of  the  8 survivors 
directly  and  a relative  of  each  of  the  2 deceased  patients. 


(Yamada  EG,  Mohle-Boetani  j,  Olson  KR,  Werner  SB. 
Mushroom  poisoning  due  to  amatoxin — Northern  Califor- 
nia,  winter  1996-1997.  West)  Med  1998;  169:380-384) 

From  the  Preventive  Medicine  Residency  (Dr  Yamada  I,  the  Chronic  Disease 
Control  Branch  (Dr  Yamada).  and  the  Disease  Investigations  and  Surveillance 
Branch  (Drs  Mohle-Boetani  and  Werner),  California  Department  of  Health  Ser- 
vices, Sacramento  and  Berkeley,  California;  and  the  California  Poison  Control 
System  (Dr  Olson),  University  of  California.  San  Francisco,  California, 

Reprint  requests  to  Eileen  G.  Yamada,  MD,  MPH,  California  Department  of  Health 
Services,  Chronic  Disease  Control  Branch.  PO  Box  942732,  MS-725,  Sacramento,  CA 
94234-7320.  E-mail:  eyamada@dhs.cagov 


We  asked  about  prior  illness  after  eating  wild  mush- 
rooms and  their  awareness  of  the  risk  of  wild  mushroom 
poisoning.  We  queried  case-patients  where  they  collected 
mushrooms  and  their  knowledge  and  prior  experience  in 
collecting  mushrooms. 

Results 

Demographics  and  Clinical  Information 

Nine  of  the  10  case-patients  were  men;  the  median 
age  was  23  years  (range  12-68  years).  Of  9 with  race/eth- 
nicity information,  6 were  white/non-Hispanic,  2 were 
Filipino,  and  1 was  multiracial  (white/African-Ameri- 
can). Patients  resided  in  Alameda,  Mendocino,  San  Fran- 
cisco, Santa  Clara,  and  Sonoma  counties  in  California. 

The  median  interval  from  ingestion  to  the  onset  of  gas- 
trointestinal symptoms  was  12  hours  (range  8-26  hours). 
Reported  symptoms  included  vomiting  (100%  of  patients), 
diarrhea  (100%),  nausea  (100%),  abdominal  cramping 
(60%),  and  weakness  (70%).  Nine  patients  were  hospital- 
ized for  a median  of  6 days  (range  2-8  days);  the  two 
deaths  occurred  on  the  sixth  and  eighth  hospital  days. 
Serum  transaminases  peaked  2 to  4 days  after  mushroom 
consumption;  the  median  peak  aspartate  aminotransferase 
(AST)  was  3,284  U/liter  (range  594-6,998  U/liter;  normal 
range  0-35  U/liter),  and  the  median  peak  alanine 
aminotransferase  (ALT)  was  4,660  U/liter  (range 
38-7,120  U/liter;  normal  range  0-35  U/liter).9  For  the 
eight  patients  with  prothrombin  time  (PT)  results,  the 
median  PT  was  18.0  sec  (range  12.7  to  >60  sec,  normal 
range  11-15  sec)  (Table  l).9 

Treatment  included  intravenous  hydration  (100%  of 
patients),  H^-blockers  (100%),  activated  charcoal  (90%), 
penicillin  (60%),  and  /V-acetylcysteine  (80%).  Fresh  frozen 
plasma  and  vitamin  K were  administered  to  30%  and  60% 
of  patients,  respectively.  Six  patients  received  repeated 
doses  of  activated  charcoal.  Five  of  the  9 hospitalized 
patients  were  transferred  to  a tertiary-care  hospital;  none 
had  liver  transplantation;  2 died  before  liver  transplant 
could  be  arranged.  The  2 fatal  case-patients  had  multior- 
gan failure;  both  required  hemodialysis,  and  1 required 
ventilatory  support.  The  two  deaths  occurred  in  patients 
with  the  highest  PTs. 

Knowledge  and  awareness  of  the  dangers  of  mushroom 
collection  and  ingestion 

Of  the  three  mushroom  collectors  interviewed,  all 
believed  they  could  identify  poisonous  mushrooms.  No 
mushrooms  had  been  presented  to  and  examined  by  an 
expert  mycologist  before  ingestion.  Two  collectors  incor- 
rectly thought  that  poisonous  mushrooms  could  be  iden- 
tified by  color.  One  incorrectly  thought  the  presence  of  a 
“cup”  or  volva  at  the  base  of  the  stem  indicated  that  the 
mushroom  was  edible  (a  volva  is  actually  a feature  of 
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TABLE  1 

-Case-Patient  Information,  Mushroom  Poisoning,  California,  1996-1997 

Patient 

Age 

Sex 

Outcome 

Hospital 

Days 

Peak  AST 
(U/liter) 

Peak  ALT 
(U/liter) 

Peak  PT 
(sec) 

Latency  Period  to  Gastrointestinal 
Symptoms  (hours) 

Time  to  Medical 
Care  (hours) 

Time  to 

Diagnosis  (hours) 

Group  1 

1 

42 

M 

Recovery 

6 

3,284 

6,000 

32.1 

12 

16.5 

16.5 

2 

17 

M 

Recovery 

6 

2,378 

4,639 

12.7 

15 

17.5 

17.5 

3 

12 

M 

Recovery 

6 

2,162 

4,808 

31.7 

16 

17.5 

17.5 

Group  2 

4 

18 

M 

Recovery 

3 

6,998 

5,794 

15.8 

13 

43 

43 

5 

19 

M 

Recovery 

2 

594 

930 

NA 

11 

48 

48 

6 

17 

M 

Recovery 

0 

19 

38 

NA 

11 

46 

46 

Group  3 

7 

30 

M 

Recovery 

4 

2,392 

3,062 

18.0 

12 

25 

25 

8 

28 

F 

Recovery 

3 

3,632 

7,120 

17.7 

12 

12-24 

39 

Group  4 

9 

32 

M 

Death 

8 

4,276 

4,313 

60.0 

8 

21 

21 

Group  5 

10 

68 

M 

Death 

6 

3,499 

4,681 

34.0 

12 

27 

-120 

Amanita  species).  Other  erroneous  methods  mentioned 
by  these  collectors  included  the  avoidance  of  bitter-tast- 
ing mushrooms  and  mushrooms  with  a milky  discharge 
when  cut. 

Case-patients  did  not  report  illness  after  eating  wild 
mushrooms  in  the  past,  yet  they  all  knew  that  some 
mushrooms  are  poisonous.  Only  one  had  heard  about 
mushroom  poisoning  from  the  media  during  the  year 
before  his  mushroom  poisoning.  Three  patients  were 
unaware  that  they  had  actually  eaten  wild  mushrooms, 
since  the  poisonous  mushrooms  were  an  ingredient  in 
foods  prepared  by  others.  None  of  the  interviewed 
patients  planned  to  eat  wild  mushrooms  in  the  future. 

Case  Circumstances 

The  first  group  was  a Russian  family;  the  parents  col- 
lected wild  mushrooms  while  hiking  near  Lake  Chabot  in 
the  San  Francisco  Bay  Area.  This  was  the  first  time  that 
the  father  had  collected  mushrooms  in  the  United  States 
after  moving  from  Russia  2 years  earlier.  He  collected 
mushrooms  with  impunity  in  Russia  for  approximately  30 
years  and  thought  that  he  knew  the  types  of  mushrooms 
that  he  was  collecting.  He  had  learned  about  collecting 
mushrooms  from  family  members  with  years  of  mush- 
room collecting  experience,  from  books  and  field  guides, 
and  from  a botany  class  in  a Russian  middle  school. 

The  mushrooms  were  fried  and  eaten  by  the  father  and 
his  two  sons,  who  became  ill  12  to  16  hours  after  eating 
the  mushrooms.  All  three  ill  family  members  were  diag- 
nosed at  a local  emergency  department,  transferred  to  a 
tertiary  care  facility,  and  discharged  6 days  later  (Table  1). 
Fragments  of  one  variety  of  the  leftover  mushrooms  were 
identified  as  Boletus  amygdalinus,  which  is  limited  in 
toxicity  to  gastrointestinal  symptoms. 

In  the  second  group,  an  18-year-old  white  man  col- 
lected mushrooms  after  hiking  about  0.4  km  (0.25  miles) 


from  a road  in  rural  Mendocino  county.  He  had  collected 
mushrooms  8 to  10  times  previously  and  thought  these 
mushrooms  were  “caesars.”  (He  may  have  been  referring 
to  A.  caesarea,  an  edible  mushroom,  which  looks  much 
like  A.  phalloides.  Even  experts  may  have  a difficult  time 
distinguishing  the  two.)  He  had  learned  about  mushroom 
collecting  from  books,  field  guides,  and  a friend  with 
more  than  15  years  of  collecting  experience. 

The  mushrooms  were  dried,  prepared  with  deviled 
eggs,  and  served  at  a small  New  Year’s  Eve  party.  He 
and  two  friends  ate  the  mushrooms  at  the  party.  The  col- 
lector was  evaluated  in  the  emergency  department  of  a 
local  medical  center  and  transferred  to  a tertiary-care 
facility.  The  two  friends  were  then  contacted  by  the  local 
medical  center  for  evaluation.  One  friend  was  hospital- 
ized; the  other  was  followed  as  an  outpatient.  The  two 
hospitalized  patients  improved  and  were  discharged 
after  2 to  3 days  (Table  1).  Leftover  mushrooms  were 
identified  as  A.  phalloides. 

In  the  third  group,  a 30-year-old  Filipino  man  collected 
mushrooms  after  hiking  about  1.2  km  (0.75  miles)  at  a 
local  regional  park  in  Oakland.  He  had  collected  wild 
mushrooms  twice  in  the  previous  4 years  but  had  not  pre- 
viously noticed  this  variety  of  mushroom.  He  learned 
about  mushrooms  by  reading  books  and  field  guides.  He 
prepared  the  mushrooms  in  a soup  for  himself  and  a girl- 
friend, became  ill,  and  was  hospitalized  about  25  hours 
later.  His  girlfriend  was  initially  diagnosed  with 
ulcer/dyspepsia  and  prescribed  cimetidine  at  a medical 
clinic.  Because  of  her  continued  nausea,  vomiting,  and 
diarrhea,  she  sought  medical  care  in  an  emergency  depart- 
ment where  the  history  of  wild  mushroom  ingestion  was 
obtained,  and  she  was  hospitalized  approximately  39  hours 
after  eating  the  wild  mushrooms.  Both  patients  improved 
and  were  discharged  after  3 to  4 days  (Table  1).  No  mush- 
rooms were  available  for  identification. 
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In  the  fourth  “group,”  a 32-year-old  white  man  col- 
lected mushrooms  in  his  girlfriend’s  backyard.  As  a child, 
he  learned  about  mushroom  collecting  from  relatives  who 
had  collected  mushrooms  for  many  years  in  Italy.  He 
sauteed  the  mushrooms  in  butter.  He  was  diagnosed  with 
mushroom  poisoning  in  the  emergency  department  of  a 
community  hospital,  transferred  to  a tertiary  care  facility, 
and  developed  multiorgan  failure.  Nine  days  after  eating 
the  mushrooms,  he  died.  Leftover  mushrooms  were  iden- 
tified as  A.  phalloides  by  a mycologist. 

In  the  fifth  “group,”  a 68-year-old  man  collected  mush- 
rooms on  a golf  course.  He  had  collected  mushrooms  “hun- 
dreds of  times”  over  "many”  years  in  the  Philippines,  where 
he  had  learned  about  wild  mushroom  collecting  from  family 
members,  but  this  was  the  first  time  he  had  collected  them 
since  moving  to  the  United  States  9 years  previously.  He 
cooked  the  mushrooms  in  a soup.  He  was  admitted  to  a local 
hospital  with  an  initial  diagnosis  of  gastroenteritis.  The  his- 
tory of  mushroom  ingestion  was  not  elicited  until  3 days 
after  admission,  and  therefore,  he  never  received  activated 
charcoal.  Seven  days  after  ingestion,  he  died. 

Discussion 

Clinical  symptoms  and  treatment 

All  10  poisonings  were  likely  due  to  ingestion  of  A. 
phalloides,  an  amatoxin-containing  mushroom.  All 
case-patients  had  a delayed  onset  of  gastrointestinal 
symptoms  (8-16  hours),  which  is  typical  for  A.  phal- 
loides,10  Mushroom  poisonings  with  delayed  onsets — 
6 hours  or  more  after  ingestion — tend  to  be  life-threat- 
ening poisonings,  while  poisonings  with  onsets  less  than 
2 hours  after  ingestion  are  rarely  lethal.21 1 Co-ingested 
mushrooms  that  cause  symptoms  soon  after  ingestion, 
however,  may  mask  the  asymptomatic  period  of  a lethal 
mushroom  ingestion.2-5  7 The  first  group,  the  Russian 
family,  probably  ate  more  than  one  type  of  mushroom, 
since  Boletus  amygdalinus  would  not  be  expected  to 
produce  the  hepatoxicity  they  experienced. 

The  case-patients  in  this  series  exhibited  the  charac- 
teristic progression  of  cellular  damage  recognized  after 
ingestion  of  A.  phalloides.  After  vomiting  and  diarrhea 
subside,  patients  clinically  improve  24  to  48  hours 
after  ingestion;  however,  the  hepatotoxic  and  nephrotoxic 
effects  then  begin  to  manifest,  as  occurred  in  nine  of  the 
patients  (Table  l).5-7  Fulminant  hepatic  failure, 
encephalopathy,  renal  failure,  hypofibrinogenemia  and 
coagulopathy,  acidosis,  hypoglycemia,  and  gastrointesti- 
nal hemorrhage  may  occur.712 

Fatalities  have  been  correlated  with  young  age 
(<10  years),  short  latency  from  ingestion  to  onset  of  gas- 
trointestinal symptoms,  and  the  severity  of  coagulopa- 
thy.61’ In  our  case  series,  the  two  patients  with  the  high- 
est PTs  died;  one  of  the  deaths  also  occurred  in  the 
patient  with  the  shortest  latency  period  (Table  1 ).  Twenty 
percent  of  the  patients  in  our  series  died,  consistent 
with  published  mortality  rates  of  9%-30%.3-10-111415 
Multiorgan  failure  preceded  the  two  deaths  in  our  case 


series,  but,  in  agreement  with  published  reports, 
transaminase  levels  in  the  first  few  days  did  not  directly 
correlate  with  death.6-13-16 

The  serious  toxic  effects  of  A.  phalloides  have  been 
attributed  to  amanitins,  cyclic  octapeptides.6  These  ama- 
toxins  interrupt  protein  synthesis  and  cause  cell 
death.6- 17-20  Because  of  their  high  rate  of  protein  synthe- 
sis, gastrointestinal  and  liver  cells  are  particularly  sus- 
ceptible to  injury,  causing  the  characteristic  signs  and 
symptoms  of  toxicity.6-1119-20  Amatoxins  are  readily 
absorbed  from  the  intestine  and  are  transported  across 
the  hepatocyte  by  bile  transport  carriers.21  About  60%  of 
the  toxin  undergoes  enterohepatic  circulation  by  biliary 
excretion,18  and  the  circulating  serum  toxin  is  eliminated 
rapidly  in  the  urine.111819  Thus,  early  hydration  and 
interruption  of  the  enterohepatic  circulation  are  impor- 
tant in  the  treatment  of  A.  phalloides  poisoning. 

To  optimize  care,  early  diagnosis  is  essential.  Health 
care  providers  should  always  consider  mushroom  inges- 
tion in  the  differential  diagnosis  of  patients  who  present 
with  gastrointestinal  symptoms  and  remember  that 
patients  may  not  attribute  their  symptoms  to  wild  mush- 
rooms eaten  6 to  24  hours  earlier.  Mushroom  particles 
should  be  evacuated  from  the  stomach  if  the  patient  is 
seen  within  1 hour  of  ingestion.  Activated  charcoal  should 
be  given  immediately  to  bind  any  remaining  toxin  in  the 
gastrointestinal  tract.  To  interrupt  the  enterohepatic  circu- 
lation of  the  toxin,  repeated  doses  of  activated  charcoal 
should  be  administered;  gastroduodenal  drainage  may 
also  be  beneficial.  Early  and  aggressive  intravenous  flu- 
ids/electrolytes to  correct  and  maintain  adequate  hydra- 
tion and  electrolyte  balance  are  essential,  and  other  sup- 
portive care  should  be  given  (such  as  fresh  frozen  plasma 
and  vitamin  K for  coagulopathy).  Other  proposed,  but 
unproven,  treatments  include  high-dose  penicillin  G,  sili- 
binin,  cimetidine,  and  A-acetylcysteine. 6,7,13  Although 
there  have  been  no  definitive  controlled  trials,  silibinin 
and  high-dose  penicillin  G appear  to  be  the  most  promis- 
ing.67111519  Silibinin  has  not  been  approved  for  use  in  the 
United  States.6  Hemoperfusion,  hemodialysis,  and 
hemofiltration  to  eliminate  amatoxin  are  of  limited 
value.19  Liver  transplantation  is  indicated  for  fulminant 
hepatic  failure.  Patients  with  markedly  prolonged  PT  that 
is  only  partially  correctable  and  other  findings  such  as  aci- 
dosis, hypoglycemia,  gastrointestinal  hemorrhage, 
hypofibrinogenemia,  and  increased  ammonia  level  after  a 
significant  increase  in  liver  enzymes  should  be  evaluated 
for  urgent  liver  transplantation,  ideally  before  progressing 
to  advanced  hepatic  encephalopathy.312  A liver  transplant 
service  and  poison  control  center  should  be  contacted  early 
in  the  hospital  course  to  guide  treatment  and  to  expedi- 
tiously identify  liver  transplant  candidates  (Table  2). 

Seasonality  and  locations  of  A.  phalloides 

All  cases  described  in  this  series  occurred  during  the 
peak  season  for  A.  phalloides,  the  fall  and  winter  months 
in  California;  A.  phalloides  has,  however,  been  found 
throughout  the  year.11  The  public  should  be  reminded 
frequently  that  eating  wild  mushrooms  can  be  fatal,  and 
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TABLE  2—  Recommended  Care  of  Suspected  Cases  of  Poisoning  due  to  A.  Phailoides 

Obtain  a full  history  including  time  of  eating  the  mushrooms,  time  of  onset  of  symptoms,  and  number  of  mushroom  species  eaten 

Submit  mushroom  remnants  to  an  expert  mycologist  for  identification 

Ask  about  others  who  may  have  ingested  mushrooms  so  that  they  can  be  promptly  evaluated 

Immediately  administer  oral  activated  charcoal 

Hydrate  with  intravenous  fluids  to  correct  dehydration  and  maintain  adequate  urine  output  for  elimination  of  the  toxin 
Monitor  and  support  all  vital  functions 

Prevent  toxin  absorption  by  interrupting  the  enterohepatic  circulation  of  the  toxin  with  repeated  doses  of  activated  charcoal  (duodenal  drainage  with  a 
nasoduodenal  tube  may  also  be  of  benefit) 

Manage  fluid  balance,  electrolytes,  and  blood  glucose 

Monitor  and  manage  complications  due  to  impaired  liver  function,  renal  function,  and  coagulopathy 
Call  the  local  poison  control  center  for  further  advice  on  clinical  management 

Liver  transplantation:  Call  the  liver  transplant  service  early  in  the  course  of  management  so  that  the  appropriate  patients  can  be  transferred  to  a tertiary 
care  facility  and  liver  donor  candidates  can  be  identified,  if  necessary 
Call  the  local  health  department  early  to  facilitate  investigations  and  appropriate  public  health  announcements  and  warnings 


medical  care  providers  should  consider  A.  phailoides 
poisoning  throughout  the  year,  particularly  during  the 
fall  and  winter  months  in  the  West. 

Distinguishing  A.  phailoides 

None  of  the  methods  stated  by  the  collectors  is  ade- 
quate to  identify  edible  mushrooms.  There  is  no  single 
test  that  can  be  used  to  determine  the  edibility  of  wild 
mushrooms.  As  has  been  stated,  “NO  RULE  IS  THE 
ONLY  RULE.”1 


Figure  1. — The  classic  annulus  and  volva  of  an  Amanita  phal- 
loides  mushroom.  (Photo  by  Kent  R.  Olson,  MD) 


A.  phailoides  is  distinguished  by  an  annulus  (or 
skirt-like  ring)  around  the  midportion  of  the  stem, 
white  gills  under  the  cap  that  are  not  attached  to  the 
stem,  and  a volva  (or  cup)  at  the  base  of  the  stem 
(Fig.  I).10  Although  the  cup  is  an  important  distin- 
guishing feature,  it  is  easily  left  behind  in  the  soil  if 
the  mushroom  is  broken  off  at  the  stem.  The  color  of 
Amanita  species  has  been  described  as  pure  white  to 
moderate  olive,  olive-gray,  greenish  yellow,  or  yel- 
lowish brown.22-24  A.  phailoides  is  known  to  have 
variable  appearances  at  different  times  of  the  year  and 
at  different  locations,  depending  on  weather,  soil,  and 
age  of  the  mushroom.1013  Although  A.  phailoides  is 
the  most  important  cause  of  amatoxin  poisoning,  other 
Amanita  species  and  Galerina,  Lepiota,  Conocybe, 
and  Corinarius  species  also  contain  amatoxin.610 
Thus,  distinguishing  amatoxin-containing  mushrooms 
can  be  quite  difficult.  There  are  edible  species  of 
mushrooms  that  appear  similar  in  appearance  to  A. 
phailoides ; however,  because  of  the  difficulty  in  dis- 
tinguishing such  edible  species  from  A.  phailoides , 
any  mushrooms  that  fit  the  above  description  should 
never  be  ingested. 

Immigrants,  even  if  very  experienced  in  their  coun- 
tries of  origin,  may  not  be  able  to  distinguish  poisonous 
from  edible  mushrooms  in  the  United  States.  Two  of  our 
case-patients  collected  mushrooms  for  the  first  time  in 
the  United  States  although  they  had  had  significant 
experience  in  their  native  countries. 

As  illustrated  by  our  case  series,  knowledge  of  mush- 
rooms gained  from  family  members  or  field  guides  is 
not  sufficient  to  distinguish  A.  phailoides  from  edible 
mushrooms.  If  wild  mushrooms  are  to  be  eaten,  each 
specimen  should  be  examined  by  a competent  mycolo- 
gist; experts  may  be  found  at  local  mycological  societies 
and  at  university  mycology  and  botany  departments. 
Some  may  be  willing  to  examine  wild  mushrooms,  but 
it  is  impractical  to  expect  that  they  will  provide  this  ser- 
vice. There  is  no  effective  way  to  render  A.  phailoides 
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TABLE  3.— Recommendations  for  Public  Announcements 


Collecting  and  eating  wild  mushrooms  can  be  dangerous  and  even 
deadly 

One  of  the  most  deadly  mushrooms  can  be  found  near  populated 
areas  in  California 

This  deadly  mushroom  has  a variable  appearance:  field  guides  and 
simple  tests  or  rules  cannot  reliably  differentiate  poisonous  from 
edible  mushroom  species 

Relying  on  knowledge  of  family  members  with  many  years  of  experi- 
ence in  mushroom  collecting  is  not  adequate  to  distinguish  this 
deadly  mushroom 

If  wild  mushrooms  must  be  eaten,  each  mushroom  should  be  exam- 
ined individually  by  a competent  mycologist  and  deemed  edible 

If  you  become  ill  after  ingesting  wild  mushrooms,  seek  early  medical 
care,  mention  the  ingestion  of  wild  mushrooms,  and  bring  mush- 
room remnants  for  identification 


mushrooms  safe.  Cooking  or  drying  does  not  detoxify 
amatoxin,  and  the  mushroom  does  not  have  a distinct 
smell  or  taste. 3-5-'  Accordingly,  the  selection  of  wild 
mushrooms  for  consumption  should  be  left  to  recog- 
nized experts. 

Awareness  of  potential  dangers  of  poisonous  mushrooms 

Despite  the  fact  that  all  interviewed  case-patients 
knew  that  poisonous  mushrooms  existed,  seven  con- 
sciously ate  wild  mushrooms.  Prior  media  exposure 
about  mushroom  poisoning  was  limited;  only  one  person 
reported  hearing  about  the  dangers  of  mushroom  poi- 
soning in  the  media  that  year.  Just  as  there  are  annual 
warnings  before  Thanksgiving  about  cooking  poultry 
properly,  public  health  announcements  to  warn  the  pub- 
lic about  the  potentially  lethal  consequences  of  wild 
mushrooms  should  be  a routine  event  when  the  rains 
begin  every  fall  (Table  3). 

Reporting 

Mushroom  poisoning  is  reportable  as  a foodbome 
disease  in  California,  and  regulations  require  reporting 
of  suspected  cases  by  the  health  care  provider  by  fax, 
telephone,  or  mail  within  1 working  day  to  the  local 
health  department.  If  there  are  two  or  more  cases  or  sus- 
pected cases  from  separate  households,  there  is  an 
immediate  reporting  requirement  by  telephone.2-' 
Reporting  facilitates  public  health  follow-up,  including 
announcements  to  the  public. 
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Cerebrovascular  accidents,  which  are  sometimes 
fatal,  have  a great  impact  on  public  health.1  In  young 
individuals,  identification  and  modification  of  risk  fac- 
tors for  cerebrovascular  events  can  prevent  recurrence 
and  reduce  further  disability.  Although  hypercoagulable 
states  are  increasingly  being  reported  as  dominant  risk 
factors,  thrombophilia  as  a cause  of  ischemic  stroke 
remains  underdiagnosed.  The  possibility  of  multiple 
prothrombotic  factors  for  thrombosis  in  an  individual 
with  recurrent  strokes  at  atypical  sites  is  rarely  consid- 
ered. We  present  a unique  patient  in  whom,  by  sequen- 
tial testing,  a complete  risk  factor  profile  was  identified. 

Report  of  a Case 

A 45-year-old  man  presented  with  acute  right  hemi- 
paresis,  dysarthria,  and  diplopia.  Ten  months  earlier,  he 
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had  presented  with  hemianesthesia  and  was  diagnosed  to 
have  a thalamic  infarct.  At  that  time,  essential  thrombo- 
cythemia  was  diagnosed  based  on  a markedly  elevated 
platelet  count  of  1.1 1 X 106/mm3,  a bone  marrow  exam- 
ination, and  in  vitro  culture  of  hematopoietic  progenitor 
cells.  Treatment  with  hydroxyurea  was  begun. 

During  the  episode  we  recount  here,  magnetic  reso- 
nance imaging  revealed  left  temporal,  left  thalamic,  and 
bilateral  cerebellar  infarction.  The  patient  had  no  history  of 
illicit  drug  use,  hypertension,  rheumatic  heart  disease,  atrial 
fibrillation,  or  diabetes.  Family  history  was  noncontributory. 
There  was  no  clinical  evidence  of  venous  thrombosis.  Ini- 
tial laboratory  work-up  revealed  normal  hemogram, 
platelet  count,  lipid  profile,  fibrinogen  level,  erythrocyte 
sedimentation  rate,  and  renal  and  hepatic  function.  Serum 
protein  electrophoresis  to  evaluate  the  patient  for  possible 
macroglobulinemia  was  unrevealing.  Peripheral  blood 
smear  showed  macrocytosis  and  hypersegmented  neu- 
trophils. Red  cell  folate  level  was  low,  and  serum  vitamin 
Bp  level  was  normal.  A four- vessel  cranial  arteriogram 
and  bilateral  renal  arteriogram  to  look  for  structural  abnor- 
malities and  possible  evidence  of  vasculitis  demonstrated 
no  major  abnormalities.  Transesophageal  echocardiogra- 
phy showed  no  evidence  of  a patent  foramen  ovale  or  a 
possible  source  of  cardiogenic  embolus. 

A magnetic  resonance  angiogram  of  the  brain  showed 
a thrombus  at  the  bifurcation  of  the  basilar  artery.  The 
consulting  neurologist  hypothesized  that  fragmentation 
of  the  thrombus  “at  the  tip  of  the  basilar  artery”  could 
account  for  the  anatomical  distribution  of  this  patient’s 
cerebral  infarcts.  Given  the  age  of  the  patient,  the  normal 
platelet  count  during  the  current  admission,  and  the 
results  of  angiography  and  the  other  imaging  studies,  a 
work-up  for  hypercoagulability  was  initiated  (Table  1). 


TABLE  1 —Results  of  diagnostic  studies  for  hypercoagulability  at  2 weeks  and  6 months  after  the  acute  event 

2 weeks 

6 months 

Normal  reference  values 

Serum  fibrinogen  (g/liter) 

2.7 

2.5 

1-4 

Prothrombin  time  (sec) 

12.6 

12.4 

10-13 

Partial  thromboplastin  time  (sec) 

30.3 

32.1 

24-34.5 

Plasma  homocysteine  (pmol/liter) 

49 

16 

4-17 

Functional  protein  C (%) 

38 

36 

70-130 

Functional  antithrombin  III  (%) 

97 

102 

80-120 

Protein  S (%) 

Total 

81 

80 

50-120 

Free 

76 

76 

50-120 

Hexagonal  lupus  anticoagulant  (sec) 

0.0 

0.2 

0-10 

Cardiolipin  IgG  antibody 

Negative 

Negative 

Negative 

Cardiolipin  IgM  antibody 

Negative 

Negative 

Negative 

Serum  viscosity 

1.6 

1.4 

1.4-1 .8 

Red  cell  folate  (ng/ml) 

90 

164 

150-450 

Serum  vitamin  B,2  (pg/ml) 

364 

380 

220-1000 

Activated  protein  C resistance 

Negative 

Negative 

Negative 

Platelet  count  (/mm3) 

3.3  x 10s 

2.65  x 105 

1.5-4  X 10s 

The  patient  was  not  receiving  anticoagulants. 
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The  patient  was  found  to  have  three  hypercoagulable 
states:  essential  thrombocythemia.  protein  C deficiency, 
and  hyperhomocysteinemia.  Hyperhomocysteinemia 
might  have  been  attributable  to  possible  nutritional  folate 
deficiency.  The  patient’s  neurologic  deficit  improved  with 
physiotherapy.  At  discharge,  the  patient  was  maintained 
on  low-molecular- weight  heparin,  vitamin  Bp,  folic  acid, 
and  pyridoxine  supplements  in  addition  to  hydroxyurea.2 

Six  months  later,  the  patient  was  asymptomatic  and 
had  minimal  residual  neurological  deficit.  The  hyperco- 
agulability work-up  was  repeated,  confirming  the  pres- 
ence of  protein  C deficiency,  but  the  homocysteine  level 
had  decreased  to  the  normal  range  (Table  1),  presumably 
because  the  folate  deficiency  had  been  corrected  (red 
cell  folate  level  was  normal  after  6 months  of  supple- 
ments). Heparin  cofactor  II  level,  plasminogen  activator 
level,  and  individual  factor  assays  6 months  after  the 
acute  event  were  normal. 

Discussion 

Hypercoagulable  states  are  underrecognized  causes  of 
ischemic  stroke,  and  “dual”  hypercoagulability  as  a cause 
of  ischemic  stroke  is  extremely  rare.3  To  the  best  of  our 
knowledge,  coexistent  protein  C deficiency,  hyperhomo- 
cysteinemia, and  essential  thrombocythemia  has  not  been 
reported  previously.  It  is  important  to  realize,  however,  that 
various  combinations  of  inherited  or  acquired  hypercoagu- 
lable states  exist  and  will  be  increasingly  recognized. 

Recent  reviews  on  thrombophilia  have  discussed  the 
concept  of  gene-gene  interactions  and  gene-environment 
interactions  in  the  genesis  of  mixed  hypercoagulable 
states.4  The  possibility  of  synergism  of  risk  factors  in  mul- 
tiple coexistent  prothrombotic  states  has  also  been  noted.4 
Hence  it  is  imperative  that  a complete  evaluation  for  hyper- 
coagulability be  done  at  initial  presentation  in  previously 
asymptomatic  young  individuals  (with  no  known  risk  fac- 
tors) presenting  with  acute  cerebrovascular  ischemic 
events.3  This  case  emphasizes  the  fact  that  hyperhomocys- 
teinemia is  a modifiable  risk  factor  that  can  be  treated  eas- 
ily with  pyridoxine  or  folate  and  vitamin  Bp  supplements. 
Our  case  also  exemplifies  the  recent  concept  that  ischemic 
stroke  can  be  the  first  manifestation  of  essential  thrombo- 
cythemia.6 Although  myeloproliferative  disorders  may  be 
associated  with  protein  C deficiency  as  a part  of  the  syn- 
drome complex,  essential  thrombocythemia,  even  when 
appropriately  treated  with  hydroxyurea  therapy,  may  lead 
to  acquired  protein  C deficiency.7-8  This  consideration  tends 
to  support  the  therapeutic  use  of  analgrelide  (recently 
approved  by  the  US  Food  and  Drug  Administration)  in 
essential  thrombocythemia.  It  was  also  interesting  to  note 
that  contrary  to  expectation,  our  patient  did  not  have  factor 
V resistance  to  activated  protein  C,  and  had  normal  levels 
of  plasminogen  activator  inhibitor- 1 and  antithrombin  III.7-9 
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Acquired  Sulfhemoglobinemia 

An  Underreported  Diagnosis? 
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Sulfhemoglobinemia  is  a disorder  of  hemoglobin  char- 
acterized by  cyanosis  in  the  absence  of  cardiopulmonary 
pathology.  Cyanosis  is  intense  and  becomes  clinically 
apparent  even  at  very  low  concentrations  of  sulfhemo- 
globin  (SHb).  A mean  capillary  concentration  of  only 
0.5  g/dl  SHb  is  sufficient  for  detectable  cyanosis.  This 
level  is  about  10  times  less  than  the  detectable  level 
with  deoxygenated  hemoglobin.1  SHb  shares  a similar 
peak  spectral  absorbance  with  methemoglobin  (MetHb) 
at  approximately  626  nm.  Therefore,  automated  blood 
gas  analysis  using  spectrophotometers  does  not  accu- 
rately differentiate  between  MetHb  and  SHb.  The  clini- 
cal picture  can  be  further  confusing  because  many 
agents  known  to  cause  methemoglobinemia  also  have 
been  reported  to  cause  sulfhemoglobinemia.  In  most 
patients,  sulfhemoglobinemia,  unlike  methemoglo- 
binemia, has  few  adverse  clinical  consequences  and 
will  resolve  spontaneously  with  the  physiologic 
turnover  of  red  blood  cells.  The  clinician  that  may  erro- 
neously treat  sulfhemoglobinemia  as  methemoglobine- 
mia under  the  false  impression  from  automated  blood 
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ABBREVIATIONS  USED  IN  TEXT 

Hb  = hemoglobin 
MetHb  = methemoglobin 
Shb  = sulfhemoglobin 


gas  analyzers  could  potentially  harm  the  patient.  We 
report  a case  of  drug-induced  sulfhemoglobinemia  ini- 
tially misdiagnosed  as  methemoglobinemia  based  on 
blood  gas  analysis. 

Report  of  a Case 

A 69-year-old  woman  was  admitted  to  the  hospital 
with  severe  cyanosis.  Approximately  1 week  before 
admission,  she  had  an  uncomplicated  lower  urinary 
tract  infection.  She  was  initially  treated  with  a regimen 
of  400  mg  norfloxacin  twice  a day  for  3 days.  When 
symptoms  persisted,  the  regimen  was  changed  to 
trimethoprim/sulfamethoxazole  (TMP/SMX),  and  100  mg 
phenazopridine  three  times  a day  was  added  for  urinary 
analgesia.  Two  days  before  admission,  she  noted 
“bluish  stains  on  finger  tips”  that  “would  not  wash 
away.”  On  the  day  of  admission,  she  was  exercising  on 
a treadmill  when  she  noted  onset  of  anterior  chest  tight- 
ness lasting  3 minutes  followed  by  dizziness  and 
marked  exertional  intolerance.  At  initial  outpatient 
evaluation,  she  was  noted  to  have  severe  acral  cyanosis 
but  did  not  appear  to  be  in  respiratory  distress.  An  elec- 
trocardiogram showed  no  acute  ischemia,  and  she  was 
transferred  for  admission. 

Her  medical  history  included  hypertension,  hyper- 
cholesterolemia, and  fibromyalgia.  She  also  suffered 
from  irritable  bowel  syndrome  with  chronic  constipation. 
Besides  TMP/SMX  and  phenazopridine,  her  medications 
included  simvastatin,  lisinopril,  trazodone,  estrogen, 
and  progesterone. 

On  examination  she  was  alert  and  in  no  acute  respira- 
tory distress.  Her  blood  pressure  was  138/70  mmHg,  pulse 
70,  respiratory  rate  20,  and  temperature  36.5°C.  A slate- 
gray  color  to  her  skin  with  accentuation  at  fingers  and  toes 
was  noted.  Mucous  membranes  had  a violaceous  hue  with 
dark  conjunctival  vessels.  Cardiorespiratory  examination 
was  normal.  Extremities  were  warm  and  well  perfused. 

Pulse  oximetry  on  room  air  revealed  a hemoglobin 
oxygen  saturation  of  78%,  which  improved  to  only  80% 
with  100%  CL  delivered  by  face  mask.  Arterial  blood 
gas  analysis  on  100%  oxygen  was  performed  using  a 
cooximeter  (Model  IL482,  Instrumentation  Laboratory, 
Lexington,  Massachusetts)  and  revealed  a pH  of  7.43, 
partial  pressure  of  oxygen  337  mmHg,  partial  pressure 
of  carbon  dioxide  32  mmHg,  and  Hb  oxygen  saturation 
82%.  The  MetHb  level  was  24%.  Hb  level  was  11.3  g/dl 
and  hematocrit  33.6%;  all  indices  were  normal.  The 
white  cell  count  was  6500/mm3  with  a normal  differen- 
tial. Electrolytes  were  normal.  Blood  urea  nitrogen  was 
20  mg/dl  and  creatinine  1.5  mg/dl.  CK  was  88  U/liter 
and  lactate  dehydrogenase  1 66  U/liter. 


An  initial  diagnosis  of  toxic  methemoglobinemia  was 
made.  TMP/SMX  and  phenazopyridine  were  stopped 
and  vitamin  C was  added  to  the  patient’s  regimen.  She 
was  given  two  doses  of  methylene  blue  at  2 mg/kg, 
which  failed  to  resolve  cyanosis.  Further  studies 
revealed  that  Hb  electrophoresis  was  normal,  with 
97.1%  HbA  and  2.9%  HbA9.  Erythrocyte  glutathione 
level  was  6.9  mmol/g  Hb  (normal  range  4. 5-8. 7 mmol/g 
Hb).  MetHb  level  by  spectrophotometric  assay  was 
0.7  g/dl  (normal  <1.5  g/dl)  and  SHb  0.754  g/dl  (normal 
<0.037  g/dl).  Her  hospital  course  was  uncomplicated 
and  gradual  spontaneous  resolution  of  cyanosis  was 
noted.  SHb  level  over  the  next  3 weeks  revealed  a grad- 
ual decline  at  the  rate  of  the  normal  physiologic  turnover 
of  the  red  blood  cells  (Figure  1). 

Discussion 

Although  uncommon,  SHb  and  MetHb  are  important 
causes  of  cyanosis.  They  must  be  differentiated  early  to 
avoid  possible  harm  to  the  patient  with  the  treatment 
rendered.  Sulfhemoglobin  derives  its  name  from  the  fact 
that  it  can  be  produced  in  vitro  from  the  action  of  hydro- 
gen sulfide  on  hemoglobin.  The  histidine  imidazole 
group  of  the  porphyrin  ring  is  protonated  at  the  sixth 
position  with  sulfur  atom  attached  to  the  (3  carbon  on  the 
porphyrin  ring.  The  incorporation  of  the  sulfur  into 
hemoglobin  results  in  oxidative  denaturation  of  the  mol- 
ecule. This  severe  disturbance  of  tertiary  protein  struc- 
tures explains  the  considerable  departure  of  the  absorp- 
tion spectrum  of  SHb  from  that  of  Hb.  The  final  product 
of  this  reaction  is  an  irreversible  hemichrome  that  can- 
not be  reconverted  to  normal  hemoglobin. 

The  sulfamethoxazole  molecule  contains  a sulfanil- 
imide  group,  SCLNH^,  that  can  react  with  ferryl  hemo- 
globin (HbFe4+)  in  the  presence  of  hydrogen  peroxide 
(H^CL).  Sulfonamides,  the  class  of  antibiotics  to  which 
sulfamethoxazole  belongs,  were  developed  from  aniline 
dye  as  the  earliest  antibacterial  agents.2  The  anilines  are 
well  known  to  cause  sulfhemoglobinemia  and  methemo- 
globinemia.3,4 Other  concurrent  physiologic  factors 
might  enhance  this  reaction.  There  have  been  reports 
that  chronic  constipation  may  predispose  to  SHb  forma- 
tion. Theoretically,  the  increased  colonic  transit  time 
leads  to  increased  bacterial  breakdown  of  amino  acids 
with  resultant  release  of  hydrogen  sulfide.5 

Dyspnea  and  other  signs  of  end  organ  damage  are 
uncommon  in  sulfhemoglobinemia  because  cyanosis 
becomes  clinically  apparent  at  extremely  low  concentra- 
tions. A SHb  concentration  of  only  0.5  g/dl  is  sufficient 
to  cause  severe  cyanosis;  this  concentration  is  10  times 
less  than  that  of  deoxyhemoglobin  needed  to  cause  clin- 
ically detectable  cyanosis.  In  addition,  the  apparent  oxy- 
gen delivery  to  the  tissue  is  actually  facilitated  by  the 
changes  in  hemoglobin  conformation.6  At  low  levels  of 
abnormal  pigment,  only  one  or  two  of  the  hemoglobin 
tetramers  are  sulfurated.  The  unsulfurated  tetramers 
shift  toward  the  unliganded  conformation,  which  in  turn 
reduces  the  oxygen  affinity  of  their  unmodified  subunits. 
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Figure  1:  Sulfhemoglobin  Levels 


Figure  1. — Sulfhemoglobin  levels  during  the  patient's  medical  course. 


This  shift  to  the  right  of  the  oxygen  dissociation  curve 
actually  ameliorates  the  effects  of  the  reduced  oxygen 
binding  capacity  and  facilitates  oxygen  delivery  to  the 
tissue.  Dyspnea  is  uncommon  unless  the  level  of  SHb  is 
extremely  high.  In  the  majority  of  patients,  despite 
intense  cyanosis,  little  more  than  careful  clinical  obser- 
vation is  needed.  The  abnormal  hemoglobin  disappears 
with  the  physiologic  turnover  of  red  blood  cells. 

Methemoglobin,  on  the  other  hand,  is  an  oxidation 
product  of  hemoglobin.  The  resultant  ferric  hemoglobin 
(HbFe3+)  cannot  reversibly  bind  oxygen.  In  the  physio- 
logic state,  hemoglobin  is  oxidized  at  a very  slow  rate  to 
MetHb.  This  steady  state  is  maintained  by  the  cell’s 
endogenous  mechanisms,  which  can  transfer  an  elec- 
tron back  to  the  heme  moiety,  thereby  regenerating 
reduced  ferrous  hemoglobin  (HbFe2+).7  There  are  sever- 
al known  cellular  mechanisms  for  preventing  oxidation 
of  hemoglobin.  These  include  glutathione  peroxidase, 
cytochrome  b5  reductase,  and  catalase.8  Damage  will 
occur  to  red  blood  cells  if  an  abnormally  increased  oxi- 
dant stress  exceeds  the  normal  source  of  reducing  power; 
if  there  is  a deficiency  of  reducing  power;  or  if  there  are 
structural  abnormalities  of  the  hemoglobin  that  will  ren- 
der it  more  susceptible  to  the  oxidative  stresses.  In  the 
oxidized  ferric  state,  the  hemoglobin  molecule  itself  also 
undergoes  conformational  changes  that  increase  the  oxy- 
gen affinity  of  the  remaining  three  ferrous  heme  groups. 
The  loss  of  oxygen-carrying  capacity  is  thus  further  aug- 
mented, and  this  combination  of  effects  may  present  a 
serious  medical  emergency  when  the  MetHb  levels  rise  to 
comprise  25%  or  more  of  the  total  pigment. 

Clinically  acute  toxic  methemoglobinemia  is  treated 
by  administration  of  methylene  blue.  The  NADPH 
formed  in  hexose  monophosphate  pathway  can  rapidly 
reduce  MetHb  to  hemoglobin.1'  The  onset  of  action  is  very 
rapid,  with  immediate  resolution  of  cyanosis.  The  regen- 
eration of  NADPH  requires  an  intact  pentose  phosphate 


pathway.  If  administered  to  those  patients  who  are  glu- 
cose-6-phosphate  dehydrogenase  (G6PD)  deficient, 
methylene  blue  has  no  effect  and  can  induce  acute  hemol- 
ysis.10 Hemolysis  has  also  been  reported  after  administra- 
tion of  repeated  doses  of  methylene  blue  even  in  those 
patients  with  normal  G6PD."  The  clinical  consequences 
of  such  adverse  reactions  are  serious  and  can  include  dys- 
pnea, precordial  pain,  restlessness,  apprehension,  and  per- 
sisting cyanosis. 

The  error  in  this  case  arose  from  reliance  on  blood 
gas  values  obtained  using  automated  blood  gas  analyz- 
ers. The  automated  blood  gas  analyzers  such  as  the 
IL482  Co-Oximeter  System  are  equipped  with  a program 
for  calculating  total  hemoglobin,  percent  oxyhemoglo- 
bin, percent  carboxyhemoglobin,  percent  methemoglo- 
bin, and  percent  reduced  hemoglobin.  An  anticoagulated 
whole  blood  sample  is  aspirated  into  the  instrument, 
mixed  with  diluent,  hemolyzed,  and  brought  to  a constant 
temperature  in  the  cuvette.  Monochromatic  light  at  four 
specific  wavelengths  (535,  582.2,  594.5,  and  626.6  nm) 
passes  through  the  cuvette  to  a photodetector,  which 
measures  the  absorbance  and  computes  the  percentages 
of  different  forms  of  hemoglobin.12  The  presence  of  other 
abnormal  forms  of  hemoglobin  with  a different  spectral 
absorbance  can  introduce  errors  in  this  measurement. 
These  include  presence  of  SHb,  high  MetHb  levels,  inter- 
fering dyes  such  as  indocyanine,  lipemic  samples,  and 
high  bilirubin  levels.  These  species  can  significantly 
absorb  light  at  these  wavelengths  and  introduce  errors  in 
the  results.  Of  note,  SHb  has  a peak  spectral  absorbance 
similar  to  that  of  MetHb.  explaining  a limitation  of  the 
system.  The  presence  of  this  type  of  hemoglobin  with  an 
oxygen  affinity  different  from  that  of  oxygenated  Hb  is  a 
rare  but  important  source  of  error.1 3 The  presence  of  SHb 
has  also  been  found  to  be  an  established  source  of  error 
in  the  spectrophotometric  determination  of  carboxy  Hb.14 
In  the  case  reported  here,  presence  of  SHb  with  a similar 
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set  of  maximum  absorptive  spectrum  at  626  nm  was  erro- 
neously calculated  by  the  cooximeter  as  MetHb.  The  cor- 
rect diagnosis  was  made  from  the  results  of  an  assay 
based  on  the  difference  in  absorbance  between  MetHb 
and  cyanomethemoglobin.1516  With  the  addition  of 
cyanide,  methemoglobin  forms  cyanomethemoglobin, 
thus  losing  its  peak  absorbance  at  626  nm.  Sulfhemoglo- 
bin,  on  the  other  hand,  is  an  irreversible  hemichrome,  and 
unaffected  by  the  cyanide,  it  retains  its  peak  absorbance 
at  626  nm. 

Conclusion 

Sulfhemoglobinemia  is  a relatively  benign  clinical 
presentation  of  hemoglobin  pigment.  The  diagnosis  is 
frequently  missed  because  automated  spectrophotome- 
ters generally  report  this  abnormal  form  of  hemoglobin 
(with  the  peak  absorbance  at  626  nm)  as  MetHb,  not 
differentiating  it  from  SHb.  When  faced  with  cases  of 
acute  toxic  methemoglobinemia  as  reported  by  blood 
gas  analysis,  the  clinician  should  be  aware  of  this  error, 
since  treatment  can  have  potential  for  adverse  outcomes. 
In  the  future  it  would  be  of  interest  to  know  the  preva- 
lence of  such  errors  reported  in  routine  blood  gas  analy- 
sis using  automated  blood  gas  analyzers. 
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Commentary 


Shuffling  Off  This  Mortal  Coil 

A Shakespearean  Perspective  on  Death  and  Dying 

HOBART  W.  WALLING,  MA,  St.  Louis,  Missouri 


Death  remains  life’s  greatest  mystery,  and  our  efforts  to 
understand  it  may  be  a defining  quality  of  humanity. 
Surprisingly,  this  ubiquitous  experience  has  been  largely 
underresearched.  A Medline  subject  search  of  the  core  clin- 
ical literature  (Abridged  Index  Medicus)  identifies  only  138 
articles  (mostly  essays  and  editorials)  published  from  Janu- 
ary 1995  to  November  1998  on  attitudes  toward  death  and 
only  4 articles  on  thanatology  (the  study  of  the  theory,  doc- 
trine, and  philosophy  of  death).  In  contrast,  a similar  search 
reveals  more  than  3,900  articles  concerning  the  polymerase 
chain  reaction,  an  esoteric  laboratory  technique. 

Although  this  is  admittedly  a somewhat  stilted  com- 
parison, perhaps  this  relative  paucity  of  information  stems 
from  an  avoidance  of  death  in  the  traditional  medical 
model,  whose  currency  is  the  prolongation  of  life.  Cer- 
tainly, “[w]hat  is  not  acknowledged  can  hardly  be  dealt 
with  successfully.”1(pl232)  In  our  culture,  death  is  not 
accepted  as  a natural  part  of  life,  but  is  “the  enemy,  to  be 
battled  up  to  the  last  minute,”2(p234)  and  this  mentality  is 
reflected  by  trends  in  medical  research  and  education. 
Several  recent  articles  address  the  pragmatic  elements  of 
care  for  the  dying,1,3  while  fewer  discuss  the  emotional 
and  compassionate  aspects  of  decision-making  and  care 
in  the  late  twilight  of  life.4,5  This  lack  is  unfortunate,  as 
physicians  often  play  unique  roles  at  the  interface 
between  life  and  death  and  should  be  comfortable  dis- 
cussing death  with  patients  and  their  families. 

Although  underappreciated  in  medical  journals,  the 
topic  of  death  is  addressed  abundantly  in  classical  litera- 
ture, which  offers  a special  approach  to  grasping  life’s 
final  voyage.  If  art  indeed  imitates  nature,  then  the  writ- 
ings of  William  Shakespeare  (1564-1616),  which  express 
ideas  of  lasting  interest,  may  be  archetypal  for  the  human 
experience.  This  essay  explores  Shakespeare’s  work  to 
help  clinicians  consider  anew  our  interactions  with 
patients  and  their  mortality,  with  the  goals  of  heightening 
compassion  and  enhancing  the  quality  of  care. 

I have  previously  presented  a discussion  of  Kiibler- 
Ross’s  five  stages  of  dying  (denial,  anger,  bargaining. 


depression,  and  acceptance)  in  the  works  of  Shake- 
speare.6 Shakespearean  study  suggests  additional 
themes  concerning  our  reactions  to  death:  fear,  uncer- 
tainty, powerlessness,  regret,  loneliness,  and  concern  for 
the  loss  of  dignity  and  autonomy.  Suicide,  “appropriate” 
death,  and  bereavement  are  also  discussed. 

Fear 

Distressing  factors  during  endstage  illness  can  be 
both  physical  and  physiological  (fear  of  pain,  suffering, 
and  disfigurement)  as  well  as  psychosocial  (fear  of 
dependency,  abandonment,  isolation,  and  loss  of  con- 
trol). Understanding  these  fears  may  allow  us  to  offer 
assistance  and  reassurance  and  to  reaffirm  our  involve- 
ment with  the  patient  throughout  the  course  of  illness.7 

Fear  of  death  is  a powerful  Shakespearean  theme. 
"The  sense  of  death  is  most  in  apprehension,  / And  the 
poor  beetle,  that  we  tread  upon,  / In  corporeal  sufferance 
finds  a pang  as  great  / As  when  a giant  dies. . . . The  wea- 
riest and  most  loathed  worldly  life,  / That  age,  ache, 
penury,  and  imprisonment  / Can  lay  on  nature,  is  a par- 
adise / To  what  we  fear  of  death”  (Measure  for  Measure 
III:i,  76-79,  126-129). 

Fear  of  the  unknown  contributes  to  Hamlet’s  hesita- 
tion to  avenge  his  father’s  murder  at  the  hands  of  his 
uncle,  Claudius.  Although  Hamlet  vows  to  sweep  to  his 
revenge  “with  wings  as  swift  / As  meditation,  or  the 
thoughts  of  love”  (Hamlet,  Prince  of  Denmark  I:v, 
29-30),  he  becomes  grounded  in  melancholy  pessimism 
and  self-recrimination.  In  the  soliloquy  below,  a fear  of 
the  unknown  dissuades  him  from  taking  his  own  life. 

To  be,  or  not  to  be,  that  is  the  question: — 

Whether ’t  is  nobler  in  the  mind,  to  suffer 
The  slings  and  arrows  of  outrageous  fortune; 

Or  to  take  arms  against  a sea  of  troubles, 

And  by  opposing  end  them? — To  die — to  sleep, 

No  more; — and,  by  a sleep,  to  say  we  end 


(Walling  HW.  Shuffling  off  this  mortal  coil — a Shakespearean  perspective  on  death  and  dying.  West  J Med  1 998;  1 69:390-395) 
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The  heart-ache,  and  the  thousand  natural  shocks 
That  flesh  is  heir  to, — ’t  is  a consummation 
Devoutly  to  be  wish’d.  To  die, — to  sleep: — 

To  sleep!  perchance  to  dream:— ay,  there’s  the  rub, 

For  in  that  sleep  of  death  what  dreams  may  come. 

When  we  have  shuffled  off  this  mortal  coil, 

Must  give  us  pause.  There’s  the  respect, 

That  makes  calamity  of  so  long  life: 

For  who  would  bear  the  whips  and  scorns  of  time. 

The  oppressor’s  wrong,  the  proud  man’s  contumely, 

The  pangs  of  despis’d  love,  the  law’s  delay, 

The  insolence  of  office,  and  the  spurns 
That  patient  merit  of  the  unworthy  takes. 

When  he  himself  might  his  quietus  make 

With  a bare  bodkin?  who  would  these  fardels  bear. 

To  grunt  and  sweat  under  a weary  life. 

But  that  the  dread  of  something  after  death, — 

The  undiscover’d  country,  from  whose  bourn 
No  traveller  returns, — puzzles  the  will. 

And  makes  us  rather  bear  those  ills  we  have 
Than  fly  to  others  that  we  know  not  of? 

(Hamlet  Ill.i,  56-82) 

For  Hamlet,  the  fear  of  a formless  unknown  is  a suffi- 
cient inducement  to  endure  the  (surprisingly  modem) 
burdens  of  life.  Milton  expands  on  this  theme:  “To  be  no 
more;  sad  cure;  for  who  would  lose,  / Though  full  of 
pain,  this  intellectual  being,  / Those  thoughts  that  wan- 
der through  Eternity,  / To  perish  rather,  swallow’d  up 
and  lost  / In  the  wide  womb  of  uncreated  night,  / Devoid 
of  sense  and  motion?”8 

Other  characters  connect  specific  images  with  their 
fear  of  death.  Richard  III  declares  in  recalling  a horrific 
dream,  “What  sights  of  ugly  death  within  mine  eyes!  / 
Methought  I saw  a thousand  fearful  wracks;  / A thou- 
sand men  that  fishes  gnaw’d  upon;  / ...Unto  the  king- 
dom of  perpetual  night”  ( Richard  III  I:iv,  21-25,  47). 
The  association  of  death  with  terrestrial  imagery  again 
suggests  an  inability  to  grasp  the  infinite. 

Uncertainty 

Some  individuals  acknowledge  an  uncertainty  for 
what  befalls  the  soul  after  death  without  expressing  fear- 
fulness. When  Brutus  declares  “O,  that  a man  might 
know  / The  end  of  this  day’s  business,  ere  it  come!” 
(Julius  Caesar  V:i,  123-124),  the  reader  appreciates  a 
sense  of  curiosity  rather  than  apprehension.  The  follow- 
ing example  is  more  pensive  and  also  echoes  Hamlet. 

Ay,  but  to  die,  and  go  we  know  not  where; 

To  lie  in  cold  obstruction  and  to  rot; 

This  sensible  warm  motion  to  become 
A kneaded  clod;  and  the  delighted  spirit 
To  bathe  in  fiery  floods,  or  to  reside 
In  thrilling  regions  of  thick-ribbed  ice; 

To  be  imprison’d  in  the  viewless  winds. 

And  blown  with  restless  violence  round  about 
The  pendant  world; 

(Measure  for  Measure  III:i,  115-123) 


Othello  approaches  this  theme  from  yet  another  angle 
as  he  contemplates  action  against  his  wife,  Desdemona, 
whom  he  mistakenly  suspects  (through  the  duplicity  of 
his  ensign  Iago)  of  infidelity: 

Yet  she  must  die,... 

. . .but  once  put  out  thy  light. 

Thou  cunning ’st  pattern  of  excelling  nature, 

I know  not  where  is  that  Promethean  heat 

That  can  thy  light  relume.  When  I have  pluck’d  thy  rose, 

I cannot  give  it  vital  growth  again. 

It  needs  must  wither: 

(Othello  V:ii,  6,  10-15) 

Othello’s  thoughts  center  on  the  permanence  of  death 
and  the  attendant  loss  of  life’s  dynamic  beauty.  Although 
awed  by  the  life  force,  he  expresses  no  obligation  to  pro- 
tect it.  Discovering  Iago’s  deception  too  late,  “perplex'd 
in  the  extreme,”  Othello  “lov’d  not  wisely,  but  too  well” 
(V:ii  348,  346). 

Powerlessness 

Death’s  inevitability  may  engender  feelings  of  pow- 
erlessness; alternatively,  it  may  offer  a sense  of  peace 
through  resignation.  A popular  notion  in  Shakespeare's 
age  (and  even  today)  is  that  lives  were  predestined  and 
controlled  by  arbitrary  higher  powers,  that  “the  stars 
above  us,  govern  our  conditions”  (King  Lear  IV:iii  33). 
For  example,  Romeo  portends  with  deterministic  calm 
that  he  will  die  in  a fashion  beyond  his  control. 

I fear,  too  early;  for  my  mind  misgives. 

Some  consequence,  yet  hanging  in  the  stars, 

Shall  bitterly  begin  his  fearful  date 
With  this  night’s  revels;  and  expire  the  term 
Of  a despised  life,  clos’d  in  my  breast. 

By  some  vile  forfeit  of  untimely  death: 

But  He,  that  hath  the  steerage  of  my  course. 

Direct  my  sail. 

(Romeo  and  Juliet  I:iv,  106-113) 

Some  may  take  comfort  that  death  is  a part  of  the  cycle 
of  life.  Juliet’s  father  offers  the  fatalistic  teleology  that  “we 
were  bom  to  die”  (Romeo  and  Juliet  III:iv,  4).  For  Caesar, 
death’s  inescapability  is  a manifest  argument  for  bravery. 

Cowards  die  many  times  before  their  deaths; 

The  valiant  never  taste  of  death  but  once. 

Of  all  the  wonders  that  1 yet  have  heard. 

It  seems  to  me  most  strange  that  men  should  fear; 

Seeing  that  death,  a necessary  end, 

Will  come,  when  it  will  come. 

(Julius  Caesar  II:ii,  32-37) 

Hamlet,  however,  finds  little  consolation  that  ‘“t  is  com- 
mon; all  that  lives  must  die,  / Passing  through  nature  to 
eternity”  (Hamlet  I:ii,  72-73).  Richard  II  bemoans,  “Cry 
woe,  destruction,  ruin,  decay:  / The  worst  is  death,  and 
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death  will  have  his  day”  (Richard  II  III:ii,  102-103).  His 
awareness  of  death’s  necessity  does  not  instill  acceptance. 

Cultures  in  the  past  and  present  alike  have  turned  to 
religion  to  reconcile  the  uncertainty  and  powerlessness 
which  envelop  death.  Indeed,  the  nature  of  one’s  beliefs 
(secular  or  theological)  helps  to  determine  whether  death  is 
perceived  as  a final  end  or  a new  beginning.  Ideally,  a “syn- 
ergism of  religion  and  medicine,”  forged  by  an  open  atti- 
tude toward  others’  views,  will  ease  the  process.2(p235) 

Regret 

“O,  our  lives’  sweetness!  / That  we  the  pain  of  death 
would  hourly  die,  / Rather  than  die  at  once!”  (King  Lear 
V:iii,  185-187).  Life’s  succulent  beauty,  not  death’s 
fearsome  repugnance,  sings  in  these  words.  Disappoint- 
ment is  a natural  reaction  to  the  untimely  forfeiture  of 
the  gift  of  life.  When  one’s  behavior  (for  example, 
smoking  and  lung  cancer)  leads  to  illness,  a person  may 
regret  his  actions.  Moreover,  one  might  regret  abandon- 
ing unrealized  goals  or  unresolved  relationships.  Most 
of  us  hope  to  leave  a lasting  legacy  through  our  efforts, 
but  the  acknowledgment  of  a foreshortened  future  may 
make  our  achievements  seem  dwarfed  by  our  intentions. 

After  Laertes  treacherously  stabs  Hamlet  with  an 
envenomed  fencing  foil,  he  reveals  before  his  own 
death.  “Hamlet,  thou  art  slain;  / No  medicine  in  the 
world  can  do  thee  good;  / In  thee  there  is  not  half  an  hour 
of  life”  (Hamlet  V:ii,  321-323).  Hamlet  is  finally 
spurred  toward  his  revenge  by  the  knowledge  of  his 
imminent  demise.  Though  long  preoccupied  with 
thoughts  of  death,  in  the  end  Hamlet  longs  for  life. 

I am  dead,  Horatio.... 

Had  I but  time,  (as  this  fell  sergeant,  death, 

Is  strict  in  his  arrest,)  O!  I could  tell  you, — 

But  let  it  be.... 

...what  a wounded  name. 

Things  standing  thus  unknown,  shall  live  behind  me! 

If  thou  didst  ever  hold  me  in  thy  heart. 

Absent  thee  from  felicity  awhile. 

And  in  this  harsh  world  draw  thy  breath  in  pain. 

To  tell  my  story.... 

...The  rest  is  silence. 

(Hamlet  V:ii,  341,  344-346.  352-357,  366) 

Loneliness 

Feelings  of  isolation  and  emptiness  are  common  as 
death  nears.  The  dying  individual  may  feel  misunder- 
stood. excluded,  or  afraid  of  dying  alone.  Loneliness  may 
result  from  fewer  visits  from  family  and  friends,  impart- 
ing a feeling  of  incarceration:  “I  have  been  studying  how 
I may  compare  / This  prison,  where  I live,  unto  the  world: 
/ And  for  because  the  world  is  populous,  / And  here  is  not 
a creature  but  myself,  / I cannot  do  it”  (Richard  II  V:v, 
1-5).  The  end  of  another’s  life  may  remind  us  of  our  own 
mortality,  as  Juliet’s  death  did  Lady  Capulet:  “O  me!  this 
sight  of  death  is  as  a bell,  / That  warns  my  old  age  to  a 
sepulchre”  (Romeo  and  Juliet  V:iii,  206-207). 


King  Lear,  accustomed  to  a majestic  entourage  (but  now 
in  retirement  and  expecting  his  daughters’  charity), 
deplores  his  loneliness.  “No  seconds?  All  myself?  / Why, 
this  would  make  a man  a man  of  salt,  / To  use  his  eyes  for 
garden  water-pots,  / Ay,  and  laying  autumn’s  dust.. . . / 1 will 
die  bravely,  like  a smug  bridegroom”  (King  Lear  IV:vi, 
194—198).  Later,  briefly  reunited  with  his  loyal  daughter 
Cordelia,  he  imagines  a paradise  of  parental  love: 

Come,  let’s  away  to  prison; 

We  two  alone  will  sing  like  birds  i’  the  cage: 

When  thou  dost  ask  me  blessing.  I’ll  kneel  down. 

And  ask  of  thee  forgiveness.  So  we’ll  live, 

And  pray,  and  sing,  and  tell  old  tales,  and  laugh 
At  gilded  butterflies,  and  hear  poor  rogues 
Talk  of  court  news;... 

And  take  upon’s  the  mystery  of  things. 

As  if  we  were  God’s  spies: 

(King  Lear  Vriii,  8-14,  16,  17) 

In  his  last  moments  of  life,  Lear  forsakes  his  pride  and 
finds  redemption  through  his  daughter. 

Physicians  may  unintentionally  contribute  to  the 
loneliness  and  frustration  of  dying  patients,  in  that 
“[mjanaging  the  end  of  human  life  requires  many  skills 
that  are  commonly  scattered  between  different  special- 
ties.”9(pl777)  This  may  lead  patients  to  view  their  care  as 
fragmented  and  impersonal.  Indeed,  “feelings  of  discom- 
fort may  lead  physicians  [to]  create  a safe  emotional  dis- 
tance from  their  patients. ”10(p236'  While  some  solitude  may 
be  desired,  a physician’s  support  can  help  patients  feel 
connected  rather  than  abandoned. 

Loss  of  Autonomy  and  Dignity 

In  a society  that  values  self-determination,  many  indi- 
viduals fear  that  the  circumstances  of  dying  will  strip  them 
of  their  personhood  and  sense  of  control.  Juliet’s  pledge  of 
loyalty  eases  her  mind,  because  “[i]f  all  else  fail,  myself 
have  power  to  die”  (Romeo  and  Juliet  III:v,  242).  Such  des- 
perate solutions  may  be  avoided  by  involving  patients  in 
their  care.  Indeed,  “[a]utonomy  in  patients’  decision  mak- 
ing is  now  the  irresistible  trend,  [though  m]any  doctors  fear 
this  challenge  to  their  own  previous  secure  and  powerful 
autonomy.”9'1’177'1  Do  not  resuscitate  (DNR)  orders,  living 
wills,  and  advance  directives  can  temper  the  “frenetic  med- 
ical tour  de  force”  of  cardiopulmonary  resusciation.11(pl627) 
When  properly  used,  such  documents  can  be  powerful  tools 
for  honoring  the  wishes  of  our  patients.4  However,  a recent 
study  found  that  half  of  physicians  did  not  know  about  or 
respect  their  patients’  advance  directives.12 

Some  may  worry  that  dehumanizing  medical  tech- 
nology will  detract  from  their  dignity.13  In  Shakespeare’s 
time,  dignity  was  strongly  associated  with  soundness  of 
mind  and  strength  of  youth,  which  can  be  compromised 
by  age  and  approaching  death: 

It  is  too  late:  the  life  of  all  his  blood 
Is  touch’d  corruptibly;  and  his  pure  brain 
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(Which  some  suppose  the  soul’s  frail  dwelling-house) 
Doth,  by  the  idle  comments  that  it  makes. 

Foretell  the  ending  of  mortality.... 

O vanity  of  sickness!... 

Death,  having  prey’d  upon  the  outward  parts. 

Leaves  them,  invisible;  and  his  siege  is  now 
Against  the  mind 

{King  John  V:vii,  1-5,  13,  15-17) 

Similarly,  the  dying  Lear  says,  “I  fear,  I am  not  in  my 
perfect  mind”  {King  Lear  IV:vii,  63).  These  sentiments 
are  also  reflected  in  a poem  describing  the  roles  we  play 
on  the  stage  of  life:  “Last  scene  of  all,  / that  ends  this 
strange  eventful  history  / Is  second  childishness,  and 
mere  oblivion:  / Sans  teeth,  sans  eyes,  sans  taste,  sans 
everything”  (As  You  Like  It  II: vii,  163-166). 

Suicide 

Suicide  is  a common  topic  on  Shakespeare’s  stage. 
Some  tragic  protagonists  (Lear,  Hamlet,  Macbeth)  will- 
ingly set  foot  on  the  path  that  predictably  leads  to  their 
demise.  Others  are  the  actual  instruments  of  their  deaths. 
Romeo  and  Othello  commit  suicide  in  the  heat  of  emo- 
tion, with  little  forethought.  In  contrast,  characters  who 
contemplate  suicide  over  time  are  depicted  as  emotion- 
ally imbalanced.  Hamlet  is  preoccupied  with  suicidal 
ideation,  as  evidenced  by  the  soliloquies  above  and  his 
half-comic  exchange  with  Polonius: 

Polonius : My  honorable  lord,  I will  most  humbly  take 
my  leave  of  you. 

Hamlet:  You  cannot,  sir,  take  from  me  anything  that  I 
will  more  willingly  part  withal;  except  my  life,  except  my 
life,  except  my  life. 

{Hamlet  II:ii,  213-15) 

Hamlet’s  Ophelia  drowns  herself,  mad  with  grief 
over  the  accidental  death  of  her  father.  Lear’s  ally 
Gloucester,  blinded  by  his  enemies,  attempts  to  end  his 
own  life;  he  feels  that  his  suicide  attempt  is  morally 
wrong  but  rationalizes  it  by  his  desolate  state: 

O you  mighty  gods! 

This  world  I do  renounce,  and  in  your  sights 
Shake  patiently  my  great  affliction  off; 

If  I could  bear  it  longer,  and  not  fall 
To  quarrel  with  your  great  opposeless  wills, 

My  snuff,  and  loathed  part  of  nature,  should 
Bum  itself  out. 

{King  Lear  IV:vi,  34—39) 

Gloucester’s  suicide  attempt  goes  awry,  and  he  attributes 
his  survival  to  divine  intervention.  Spirits  bolstered,  he 
states  “...henceforth  I'll  bear  / Affliction  till,  it  do  cry 
out  itself  / ‘Enough,  enough,’  and  die....  You  ever-gen- 
tle  gods,  take  my  breath  from  me:  / Let  not  my  worser 
spirit  tempt  me  again  / To  die  before  you  please!”  {King 
Lear  IV:vi,  75-77,  216-218).  A dramatic  parallel  to 


Lear,  this  wretched  character  is  redeemed  as  he  comes 
to  understand  the  sanctity  and  stewardship  of  life. 

In  the  face  of  issues  such  as  physician-assisted  sui- 
cide, we  continue  to  reevaluate  the  role  of  physicians  in 
caring  for  patients  at  the  end  of  life.1415  Indeed,  this 
debate  may  be  fueled  by  a lack  of  public  confidence  in 
the  medical  profession  to  deliver  palliative  care.  In  a 
recent  survey,  about  a third  of  responding  physicians 
expressed  a willingness  to  help  end  a patient’s  life  by 
providing  or  administering  drugs;  18%  had  received 
requests  for  assisted  suicide  and  6%  had  acceded.16 
Our  common  sense  should  be  at  least  as  valuable  a 
guide  as  the  legal  system,  lest  we  become  relegated  to 
a role  analogous  to  Romeo’s  wretched  apothecary. 
Building  on  the  play’s  themes  of  haste  and  rash 
impetuousness,  his  “poverty,  but  not  [his]  will,  con- 
sents” to  sell  Romeo  “a  dram  of  poison;...  As  will  dis- 
perse itself  through  all  the  veins,  / That  the  life-weary 
taker  may  fall  dead;  / And  that  the  trunk  may  be  dis- 
charg’d of  breath  / As  violently,  as  hasty  powder  fir’d 
/ Doth  hurry  from  the  fatal  cannon’s  womb”  {Romeo 
and  Juliet  V:i,  75,  60-65).  Compassionate  and  appro- 
priate care  can  prevail  when  we  understand  and  honor 
our  patients’  values. 

Appropriate  Death 

The  concept  of  an  appropriate  death  consists  of  care, 
communication,  composure,  continuity,  control,  and  clo- 
sure.17 A dignified  death,  characterized  by  a minimum  of 
suffering  and  conflict,  should  be  the  goal  when  treatment 
becomes  ineffective  or  overly  burdensome.  Ideally,  the 
dying  patient  will  indicate  that  his  care  has  been  suitable 
and  that  he  expects  and  accepts  death.18 

King  Lear  depicts  a Shakespearean  precedent  of 
appropriate  death.  Gloucester,  thwarted  in  his  suicide 
attempt,  cries,  “[i]s  wretchedness  depriv'd  that  benefit,  / 
To  end  itself  by  death?  ‘T  was  yet  some  comfort,  / When 
misery  could  beguile  the  tyrant’s  rage,  / And  frustrate  his 
proud  will”  {King  Lear  IV:vi,  61-64).  Lear,  upon  awak- 
ening from  a long  swoon,  says 

You  do  me  wrong  to  take  me  out  o’  the  grave. — 

Thou  art  a soul  in  bliss;  but  I am  bound 
Upon  a wheel  of  fire,  that  mine  own  tears 
Do  scald  like  molten  lead.... 

I am  mightily  abus’d.— I should  even  die  with  pity. 

To  see  another  thus. — I know  not  what  to  say. 

( King  Lear  IV:vii,  45^18,  53-54) 

After  Lear’s  death,  his  allies  are  admonished  against 
attempting  to  revive  him.  “Vex  not  his  ghost:  O,  let  him 
pass!  he  hates  him  / That  would  upon  the  rack  of  this 
tough  world  / Stretch  him  out  longer....  The  wonder  is, 
he  hath  endur’d  so  long:  / He  but  usurp’d  his  life”  {King 
Lear  V:iii,  314-318).  The  same  sentiment  might  apply 
when  physicians’  goals  supersede  those  of  their  patients, 
for  example  by  heroically  restoring  normal  sinus  rhythm 
to  a 90-year-old  with  a painful  terminal  disease. 
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Perhaps  in  some  circumstances,  we  should  “go  gently 
into  that  good  night.”19  “Just  death,  kind  umpire  of  men’s 
miseries”  (King  Henry  VI,  Part  One  E:v,  29),  can  represent 
a welcomed  end  to  suffering  or  to  the  futility  of  a vegeta- 
tive existence.  Physicians  have  the  opportunity  to  let  their 
patients  die  “in  a manner  consonant  with  [their  own]  val- 
ues and  coping  mechanisms.”10  In  many  cases,  home  care 
or  hospice  (which  center  on  comfort,  counseling,  and  fam- 
ily support)  would  be  the  best  option,  and  timely  discus- 
sions and  referrals  by  physicians  are  essential.20 

Bereavement 

Bereavement,  the  objective  state  of  one  who  has  lost 
a significant  person  to  death,  is  a time  of  physical  and 
mental  vulnerability,21  when  physicians  shift  their  focus 
toward  the  family.  Two  aspects  of  bereavement,  grief 
and  memorialization,  are  discussed  below. 

Grief 

Embodied  in  physical  and  emotional  symptoms.7 
grief  is  a natural  and  necessary  part  of  bereavement. 
Indeed,  “[t]o  weep  is  to  make  less  the  depth  of  grief’ 
(King  Henry  VI,  Part  Three  II:i,  85).  Three  stages  of 
grief  have  been  described:  shock  and  disbelief,  longing 
for  and  preoccupation  with  the  deceased,  and  finally  a 
resolution  and  resumption  of  one’s  life.22 

Emotional  shock  may  be  precipitated  by  the  realization 
that  the  deceased  will  no  longer  be  present  to  do  those 
things  that  defined  his  or  her  character.  “Dost  thou  lie  so 
low?  / Are  all  thy  conquests,  glories,  triumphs,  spoils,  / 
Shrunk  to  this  little  measure?”  (Julius  Caesar  Dili, 
148-150).  Accordingly,  survivors  must  adjust  to  the 
deceased’s  absence.  This  sentiment  is  famously  eulogized 
by  Hamlet  as  he  holds  a jester’s  skull  in  the  graveyard. 

Alas,  poor  Yorick! — I knew  him.  Horatio:  a fellow  of 
infinite  jest,  of  most  excellent  fancy:  he  hath  borne  me 
on  his  back  a thousand  times;  and  now,  how  abhorred 
my  imagination  is!  my  gorge  rises  at  it.  Here  hung 
those  lips,  that  I have  kissed  I know  not  how  oft. 
Where  be  your  gibes  now?  your  gambols?  your  songs? 
your  flashes  of  merriment,  that  were  wont  to  set  the 
table  on  a roar? 

(Hamlet  V:i,  191-197) 

Some  of  Shakespeare's  great  heroes  are  motivated  to 
action  after  a dramatic  pause  of  mourning.  In  the  following 
excerpt,  Hamlet  is  chided  by  his  uncle  (and  now  stepfather). 

'T  is  sweet  and  commendable  in  your  nature,  Hamlet, 

To  give  these  mourning  duties  to  your  father: 

But,  you  must  know,  your  father  lost  a father; 

That  father  lost,  lost  his;  and  the  survivor  bound 
In  filial  obligation,  for  some  term. 

To  do  obsequious  sorrow:  but  to  persever 
In  obstinate  condolement,  is  a course 
Of  impious  stubbornness;  ‘t  is  unmanly  grief; 

(Hamlet  I:ii,  87-94) 


An  appeal  to  uphold  a masculine  stoicism  is  reiterated  to 
the  disconsolate  Romeo,  who  is  reprimanded  that  his  “tears 
are  womanish”  (Romeo  and  Juliet  III:iii,  110).  Juliet  is 
scolded  for  mourning  her  cousin  Tybalt:  “What!  wilt  thou 
wash  him  from  his  grave  with  tears?  / An  if  thou  couldst, 
thou  couldst  not  make  him  live:  / Therefore,  have  done. 
Some  grief  shows  much  of  love;  / But  much  of  grief  shows 
still  some  want  of  wit”  (Romeo  and  Juliet  III:v,  69-1  A). 

In  his  own  voice,  Shakespeare  repudiates  prolonged 
grief.  “No  longer  mourn  for  me  when  I am  dead,  / Than 
you  shall  hear  the  surly  sullen  bell  / Give  warning  to  the 
world  that  I am  fled  / From  this  vile  world,  with  vilest 
worms  to  dwell”  (Sonnet  71).  The  passage  serves  as  a 
reminder  that  a dying  person  may  feel  anxiety  and  guilt 
as  the  source  of  loved  ones’  anticipatory  sorrow. 

Of  course,  it  is  important  to  “[gjive  sorrow  words;  [for] 
the  grief,  that  does  not  speak,  / Whispers  the  o’er-fraught 
heart,  and  bids  it  break”  (Macbeth  IV:iii,  210-211).  Physi- 
cians can  help  by  “combining  scientific  information  with  a 
warm  and  caring  approach”,7(p266)  and  by  drawing  on  the 
expertise  of  nurses  and  other  staff.  While  reassuring  fami- 
lies that  grief  is  a normal  experience,  signs  of  abnormal 
grief  (such  as  decreased  self-esteem,  suicidal  thoughts,  and 
functional  impairment)  merit  attention.7 

In  time,  grief  must  end,  as  “[w]hat’s  gone  and  what’s 
past  help,  / Should  be  past  grief’  (The  Winter’s  Tale 
HI:ii,  222-223).  Successful  resolution  of  grief  can  bring 
closure  and  restore  a sense  of  freedom  to  survivors.7  In 
resuming  one’s  normal  life,  emotional  energy  must  be 
withdrawn  from  the  deceased  and  reinvested  in  other 
relationships  and  activities.22 

Memorialization 

As  a final  stage  of  bereavement,  an  eduring  mental 
representation  of  the  deceased  is  shaped  by  drawing  upon 
past  experiences.22  For  example,  Hamlet  vows  to  “wipe 
away  all  trivial  fond  records”  from  the  table  of  his  mem- 
ory to  honor  his  father  ( Hamlet  I:v,  98-99).  In  addition  to 
preserving  cherished  attributes,  memorialization  can  ease 
the  task  of  detachment. 

Juliet  prophetically  offers  the  image  by  which  she 
would  remember  her  paramour.  “Give  me  my  Romeo: 
and,  when  he  shall  die,  / Take  him  and  cut  him  out  in  lit- 
tle stars,  / And  he  will  make  the  face  of  heaven  so  fine, 
/ That  all  the  world  will  be  in  love  with  night  / And  pay 
no  worship  to  the  garish  sun”  (Romeo  and  Juliet  III:ii, 
21-25).  Ariel’s  song  describes  another  memorialization. 
“Full  fathom  five  thy  father  lies;  / Of  his  bones  are  coral 
made;  / Those  are  pearls  that  were  his  eyes;  / Nothing  of 
him  that  doth  fade,  / But  doth  suffer  a sea-change  / Into 
something  rich  and  strange”  (The  Tempest  I: ii, 
398-403).  Each  passage  involves  a transformation  into 
something  less  ephemeral  than  the  human  form. 

Romeo  also  offers  a memorialization  when,  mistak- 
ing Juliet’s  unconsciousness  for  death,  he  wishes  her 
form  to  be  forever  preserved  as  a paragon  of  beauty. 

Death,  that  hath  suck’d  the  honey  of  thy  breath 
Hath  had  no  power  yet  upon  thy  beauty: 
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Thou  art  not  conquer'd;  beauty’s  ensign  yet 
Is  crimson  in  thy  lips,  and  in  thy  cheeks. 

And  death’s  pale  flag  is  not  advanced  there.... 

Why  art  thou  yet  so  fair?  Shall  I believe 
That  unsubstantial  death  is  amorous; 

And  that  the  lean  abhorred  monster  keeps 
Thee  here  in  dark  to  be  his  paramour? 

( Romeo  and  Juliet  V iii,  92-96,  102-105) 

Conclusion 

In  this  essay,  I have  endeavored  to  find  common 
ground  between  the  worlds  of  Shakespeare  and  clinical 
medicine  to  offer  practitioners  a fresh  perspective.  Inter- 
ested readers  are  encouraged  to  refer  to  Shakespeare’s 
plays  to  restore  his  thoughts  to  their  original  context. 
Understanding  and  responding  to  the  emotional  state  of 
dying  patients  is  important  because  psychosocial  factors 
can  influence  the  prognosis  and  especially  the  quality  of 
life.23  Therefore,  “open  communication,  an  empathetic 
spirit,  and  a desire  to  be  helpful”2(p235)  are  appropriate 
goals  as  we  work  with  patients  and  families.  At  the  same 
time,  it  is  well  to  remember  that  the  healing  power  of 
medicine  must  ultimately  succumb  to  mortality  and  that 
dying  patients  need  our  honesty  and  respect  at  least  as 
much  as  impersonal  technological  interposition. 
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cation”1 was  omitted  from  the  final  publication.  The  names  of  the  authors  of  the  report,  Charles  B.  Wilson,  MD, 
MSHA,  Senior  Associate  to  the  President,  and  Arlyss  L.  Anderson,  RN,  MS,  PNP,  University  of  California, 
San  Francisco,  should  have  been  included. 
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* * * 


Bad  News — 


from  the  starch  of  my  white  armor 
across  a moat  of  polished  oak; 
you  balance  between  an  indrawn  gasp 
and  a grunt  of  pain. 

Myself,  I’d  as  soon  not  be  here.  I could  drown 
in  the  terror  on  your  face.  You  are  looking 
into  places  I can’t  see,  I want  to  drop  the  news  fast 
and  cold,  cut  my  anchor  line  and  run. 

I might  play  this  out  as  comedy,  “The  good  news: 
you  are  going  to  die,”  but  neither  of  us 
could  wear  the  baggy  pants.  Somewhere 
a nervous  actor  pleads  “Come  on,  kids, 

put  on  a show,  things  will  work  out  swell.” 

Supporting  hope  against  the  odds  is  hard 
harder  still  to  hold  the  silence, 
the  waiting  of  your  need. 

Catharine  Clark-Sayles 
Mill  Valley,  California 
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